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Ylow—silver-switch, easy-to-use 
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eee contact resistance starts low 






<— BUS-BAR 
WIRING 


SWITCH 
HOUSING 


RESISTOR 


TOP PLATE 


vty TO BOX 


Typical decade construction is shown in this 
1000-ohm unit. Switch is totally enclosed. 
Resistors are made especially for a-c char- 
acteristics. Bus-bar wiring assures constant 


resistance and conformation. 
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POLY- 
STYRENE 
BASES 


Jrl Ad EB25(4) 





and stays low 


UTSTANDING feature of this new A-C Resistance Box is ex- 

ceptionally low and stable contact resistance, provided by an 
entirely new type of totally-enclosed rotary switch. Switch brushes 
and contacts are silver alloy and silver, giving resistance of less 
than 0.002 ohms per decade—substantially lower than for any 
other box made today. 


New design, all-metal terminals, with thin non-corrosive gold plat- 
ing, take banana plugs, spade or spring clips or bare wire. A 
separate terminal is provided for ground connection. 


Attractive, new grey-enameled metal case provides thorough 


shielding. The 4-dial box has a range of 11,110 ohms in 1-ohm 
steps. 5-dial models have two ranges: 11,111 ohms in 0.]-ohm 
steps, or 111,110 ohms in ]-ohm steps. Low time constant provides 


excellent a-c characteristics, D-C limit of error is + (0.05% 
“t.0.005 ohm). 


Separate decades can also be supplied, unmounted, to give high 
stability to any special set-ups you may be assembling. Decades 
mount on plate through only one hole (plus a small positioning 
hole) which is unusual for components of high quality. Indexes 
may be at either top, bottom or side. 


Send for new circular... For detailed specifications on these 
adjustable standards for d-c and a-c measurements, send for Circular 


EB25(2). Write Leeds & Northrup Co., 4926 Stenton Ave., Phila. 44, Pa. 
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BARGAINS in WAR SURPLUS OPTICS 


ASSEMBLE YOUR OWN BINOCULARS! 
Complete Optics! Complete Metal Parts! 
Save More Than % Regular Cost 

GOVT. 7 x 50 BINOCULARS 
Here’s an unusual oppurtunity to 
secure a fine set of Binoculars at 
a substantial saving of money. 
Offered here are complete sets of 
Optics and Metal Parts for the 

x 50 Binoculars. These com- 
ponents are new and all ready 
for assembly. We supply full in- 
structions. 
METAL PARTS—Set includes all 


Metal Parts—completely finished 
—for assembly of 7 x 50 Binocu- 
lars. No machining required. 





A sturdy Binocular Carrying Cause 

is opooenal with eacu set of Metal Parts. 

DUG FONE as cc erirsecccctscacusergiecas $39.40 Postpaid, 
plus $4.80 for Case—Total $14.20 


OPTICS—Set includes all Lenses and Prisms you need for 
assembling 7 x 50 Bineeculars. These Opties are in excellent 
condition—perfect or near perfect—and have new low retlec- 
tion conting. 

Stock 25102-W ... t = S&S Ontias ....<.: . $25.00 Postpaid 
(These are stand: ind. ‘Ameriean- made parts ... not Japanese) 
NOTICE: Add 20% Federal Excise Tax if you buy both Bi- 
nocular Opties and Metal Parts. 


PLASTIC HOBBYISTS !—Your chance to get a large, heavy 


piece of super, optical quality Plexiglas, approx. 1%” thick, 

7%” long. 64%” wide... weight, 4 Ibs. 5 ozs. Actually a 

U. S. Army Plexiglas Periscope containing at lenst $7.00 

worth of Plexiglas. Carve it! Saw it! Mold it! Makes 

numerous plastic novelties. 

CEGON See Siwinc coat wecsa Kaas Senveues $3.00 each Postpaid 
6 or more units ..... asanewae eeeeeeee $2.35 each Postpaid 
12 or more units ........ edssseeaceden $2.25 each Postpaid 

SEE COLOR TELEVISION NOW! TODAY! 
a for only $1.00 

See your Binck and White image in vivid colors. Your 

optical “converter” is one of our Plain Tank Prisms. Simply 

hold it up to your eves and look through the prism. Your 


television image will take on brilliant hues of red, orange, 
yellow, blue, green, indigo, violet. A beautiful sight! Drac- 
tien]? Not for steidy use, but definitely a unique and novel 
effect. These prisms are war surplus... sold at a frac- 
tion of their original cost. 
Steck #3101-W—llain Tank Prism 

(Seconds—Slightly chipped) $1.00 Postpaid 
Stock #3005-W—l’lain Tank Prism 

(First Class) $2.00 Postpaid 
8 POWER ELBOW TELESCOPE 
Gov't Cost $200.00!) Our Price $27.50! 

Big 2” diameter objective. All lenses Achromatic. Amici 
prism erects the image. 4 built-in filters—clear, amber, 
heutral and red. Slightly used condition but all guaranteed 
for perfect working order. Weight 5 Ibs. Can be carried 


but a trifle bulky. Excellent for finder on Astronomical 
Telescope 
Stock #F943-W ........ “ee eeeuee ssbCctencenee 27.50 Postpaid 


$1200.00 VALUE for $95.00 
SCISSORS TELESCOPE—CGives 100 times greater stereo- 
scopic power than the unaided eye. Binocular type. Big field 


of view. 12 power. Furnished complete with tripod mount 
and cise. Used by Army and Navy for long distance spot- 
ting. target observation, ete. Used but good condition, 


Shipped f.o.b. Ibs.) 
Stock 2952-W $95.00 
THICK FIRST SURFACE MIRROR—Aluminized and hard 
— May be cleaned without se surface. 
Cally flat to 4 wave. Size 3-13/16" x 3-3/16” Bae 
thick. Excellent substitute for large Right Angle I’risin. 
Stock 3562-W $3.00 Postpaid 


Camden, N. J. (Weight approx. 79 





ling ely EYE-PIECE—Consists of 2 Achromatic Lenses. 
‘LL. 28 mim. 


in a metal mount. 


Stock #5140-W ...... eoeseeee $4.50 Postpaid 


MOUNTED PROJECTING 
LENS SYSTEM 





L. 91.44 mm. (just right for 35 mm. Pro- 
jectors). Speed of F. 1.9. Outside dia. of 
mount at one end 60 mm. Length of muunt 
G4 min. 

Stee FG a ccc cecccsccce $3.00 Postpaid 
SIMPLE LENS KITS! — THE LENS 
CRAFTERS DELIGUT! Fun for adults! 
Fun for children! Kits inelude plainly 


written illustrated booklet showing how you can build lots 
of optical items. Use these lenses in photography for copy- 
ing. ULTRA CLOSE-UP SHOTS, Microphotography, for 
“Dummy Camera”, Kodachrome Viewer, Detachable Retlex 
View Finder for 35 mm. camerns. Stereoscopic Viewer, 
ground glass and enlarging focusing aids. And for dozens 
of other uses in experimental optics, building TELESCOPES, 
low power Microscopes, ete. 

Stock 7 2-W—10 lemses .....cccccccccccccce $ 1.00 Postpaid 
Stock # 5-W—45 lenses ........ juaaeeene --- $ 5.00 Postpaid 
Stock 10-W—8sO lenses ..... del aataad da aaare $10.00 Postpaid 


MOUNTED PROJECTION LENS—Speed F/19... F.L. 15 
mim. $22.00 value for $7.50. Low Reflection Coated. Used on 
8 or 16 mm. Movie Projectors ... or to make a Desk Viewer 
or Editor . . . for 16 mm. Micro-film Reader ... for Con- 


tour l’rojector for very small items. 

Stock #4045-W ........ eieeekdsatanedaussanes $7.50 Postpaid 
LOOK! LOOK! LOOK! 

Sheet Polarizing Material— 

Stock #691-W ...... Pair of 1” dia. Circles ...... 20¢ Pstpd. 


Stock 692-W ...... air of 2” dia. Circles ...... 35¢ Pstpd. 


CONDENSING LENSES—Seconds, but suitable for En- 


largers and Spotlights. 


Stock #1103-W ... 29/32” dia. 4%” F.L. ... $ .50 ea. Pstpd. 
Stock #1086-W ... 111/16” dia. 3” F.L. ... $ .25 ea. Pstpd. 
Stock #1077-W 234” dia. 3” F.L. .... $1.00 ea. Pstpd. 


Stock #1084-W .... 24%” dia. 4” F.L. 
Stock #1099-W ... 47/16" din. 644” F.L. ... 


$1.00 ea. Pstpd. 
$1.20 ea. Pstpd. 


Steck #10K0-W ..... 5” dia. 7” F.L. ..... $1.00 ea. Pstpd. 
Stock #1019-W ..... 6” dia. 16” F. L. ..... $2.00 ea. Pstpd. 
Stock #1061-W ..... 6%” dia. 9” F.L. ..... $2.50 ea. Pstpd. 
LENS CLEANING TISSUE—Ist quality, sheet size 11” x 
7%". Made to Govt. Specs. Free of abrasives. High wet 
strength. 

Stock #721-W ........ - 500 sheets ......... $1.00 Postpaid 


SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make the fullowing size projectors: 


Stock #£4038-W ..... nese” MR Scewe .... $3.35 Postpaid 
Steck FAW .cccccse BH BBG ceccccce $3.35 Postpaid 
SEO FIO co cccicccces GUM cncsticacs - $1.85 Pestpaid 


MOUNTED TELESCOPE EYE-PIECE—Kellner type. 
cellent astronomical and other telescopes. 
Government cost about $18.00. Focal length 
Diameter 23 mms. Unusually wide field. 
Steek: Fase!  . 5 cccdiccccces aindacuceees ‘ 


Ex- 
War Surplus. 
Lens 


24 mms. 


TERRIFIC BARGAIN! 
BUBBLE SEXTANT 
BRAND NEW and with Auto- 
mutie Electric Averaging Device 
and Illu:minated Averaging Dise 


for nighttime use. Govt. cost 
$217. Though brand uew, we 


have re-checked Bubtsle and Col- 
limation and guaruntee perfect 
working order. 


Stock #933-W .. $22.50 Postpaid 








IF YOU’RE INTERESTED IN OPTICAL BARGAINS 


ORDER BY SET OR STOCK NO. 





Pt 
ND SALVAGE COM 


We Have Literally Millions of War Surplus 
Write for FREE CATALOG W Lenses and Prisms for Sale at Bargain 
Prices.N Types of I Too! 















NY- BARRINGTON, NEW JERSEY 
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Spectrophotometry is being used 
more and more in analytical chem- 
istry. New techniques and new 
developments require instruments 
that are versatile and dependable. 
The Beckman Model DU Spectro- 
photometer and accessory equip- 
ment meet these requirements. 
The Flame Spectrophotometer, the 
Fluorescence Accessory Set, the 
Deep Cell Compartment, and the 
Diffuse Reflectance Set operate de- 
pendably in a wide range of uses. 


Our technical staff will be glad to 
discuss problems in spectrophotom- 
etry with you. Let us give you 
information. 





Write or call our office nearest you 
for technical bulletin 104C “Photo- 
electric Instruments.” 


SCIENTIFIC INSTRUMENTS CEN LABORATORY SUPPLIES 
BOSTON - CHICAGO . Newark 
NEW YORK . WASHINGTON ° SAWN FRANCISCO . Los ANGELES . TORONTO . MONTREAL 
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Just ready! 


Villee’s BIOLOGY: 


The Human Approach 


This useful new text is very well suited for one-semester courses in Human 
Biology or General Biology, and for survey courses. The human body is 
used as the principal example in the discussion of each organ system, but 
evolutionary and comparative aspects are woven skilfully into the descrip- 
tions. 


This attention to evolution and comparison is in keeping with the author’s 
premise that beginning students are most interested in explanations of 
how organisms—particularly human beings—function, and how they 
came to be what they are today. 


The book opens with an introductory chapter on biology and the nature of 
biological knowledge. This is followed by three chapters on the physico- 
chemical background of life activities, protoplasm, and cellular biology. 
The material here is thoroughly up-to-date and is, the author feels, essen- 
tial for full understanding of the functioning of organisms. The various 
organ systems are then considered, chapter by chapter. 


The style of writing is clear and interesting. The 256 illustrations were 
carefully selected and are weil-reproduced. Send for an inspection copy 
of this new text today—you can use it in your summer classes. 


By CLAUDE A. VILLEE, JR., Ph.D., Associate in Biological Chemistry, Harvard Medical School. 640 pages with 
256 illustrations. New—Just Ready. 


Other Saunders Books on next page 
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Important College Textbooks 


Romer — 
The Vertebrate Body 


A truly comparative treatment. 
643 pages, 987 illustrations. $5.50. 


Hunter & Hunter — 
College Zoology 


Stresses physiological considerations. 


821 pages, 490 illustrations. $5.50. 


Clark, Nash, Fischer — 
Quantitative Analysis 


A presentation proven by actual use. 
448 pages, illustrated. $4.25. 


Harrow — 
Biochemistry 


A familiar text—thoroughly revised. 
608 pages, illustrated. $6.00 New (5th) Edition. 


Allee, Emerson, O.Park, 
T.Park, Schmidt- Ecology 


The only up-to-date text of its kind! 
837 pages, 263 illustrations. $14.00. 


Turner — 
General Endocrinology 


A biologic approach to endocrinology. 


604 pages, 349 illustrations. $6.75. 


Heisig — 
Qualitative Analysis 


Fully revised—entirely teachable. 
356 pages, illustrated. New (2nd) Edition. 


Abernethy — 
Organic Chemistry 


Employs a strong biological slant. 
317 pages, illustrated. $4.00. 


W. B. SAUNDERS COMPANY 


West Washington Square 


Philadelphia 5 
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A Complete Guide to your 
NUTRITIONAL 
RESEARCH 
NEEDS 








This GBI catalogue No. 677 
will save you time, trouble 
and expense. It supplies up- 
to-date information and prices 
on the wide range of GBI 
products available for nutri- 


tional research — Write for it. 





TABLE OF CONTENTS 


BIOLOGICAL TEST DIETS 
for vitamin assay and research 


TEST DIET INGREDIENTS 
for preparing special test diets 


VITAMINS (CRYSTALLINE) 
for reference standards and diet 


AMINO ACIDS (CRYSTALLINE) 
for various nutritional studies 


MICROBIOLOGICAL MEDIA 
for standard procedures for B-com- 
plex vitamins, amino acids and 
bacterial nutrition studies 
VITAMIN SUPPLEMENTS 
for use in test diets 
RESEARCH BIOCHEMICALS 
for special procedures and 
nutritional investigations 
CAROTENE CONCENTRATES 
for manufacturing use 


GENERAL BIOCHEMICALS, INC. 





CHAGRIN FALLS, OHIO 














60 LABORATORY PARK GBI 





Reg. U.S. 





Pat. Off. 
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PROPPER BOROSILICATE GLASS 


Petri Dishes 














Propper Borosilicate Glass Petri Dishes offer chemical neutrality to 
water—resistance to acids, alkalies. Fully annealed, strain-free. With- 
stand most severe thermal shock tests for this type glass. Harder, 
more inert than ordinary glass, they resist scratching—remain un- 
marred after repeated sterilization and use. 


Guaranteed free from checks, strips, striations, stones, air-bubbles. 
All edges ground flat to insure perfect, well-fitting seating of inter- 
changeable tops and bottoms. Completely colorless glass and 
all surfaces of maximum planity assure unsurpassed optical clarity. 


BOHEMIAN CRYSTAL BRAND 
Museum Jars 


Propper Museum Jars are hand blown— inspected to insure perfect 
finish, free of striations, bubbles, sandblows. Distinguished by 
heavy, uniform wall thickness. Crystal clear glass for maximum 
optical clarity. Perfect annealing—polariscopic inspection—guaran- 
tee strain free jars able to withstand any shock or temperature change 
found in ordinary usage. Flat bottoms for stability. Vented covers 
facilitate refilling. There are 29 versatile sizes for every use. Your dealer 
can supply you. 
Petri Dish samples and Museum Jar Catalog sent upon request. 


LIST PRICES BOROSILICATE GLASS PETRI DISHES 
(Per Doz. Sets of Tops and Bottoms) 


Size Ya Gross 5 Gross 25 Gross 
75x10mm_ $4.00 $3.75 $3.60 
100 x 15 mm 4.60 4.40 4.25 


150 x 15 mm 6.40 6.00 5.80 


PROPPER sucssconmene 


10-34 44TH DRIVE, LONG ISLAND CITY 1, N.Y. 
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FOUR BLAKISTON TEXTS THAT HAVE STOOD 


JONES 
Inorganic Chemistry 


Facts are presented simply with exceptional clarity 
and logical development. 


This is an entirely new text for beginning col- 
lege students. It can be successfully presented 
to various groups with or without previous 
instruction in chemistry. Atomic structure is 
presented early and the elements of period III 
are given first consideration. Behavior of each 


new element or family of elements is discussed 
in the light of electronic configuration. These 
elements emphasize the practical aspects of 
chemistry and give students early experience 
with both typical metals and non-metals. 

247 Illustrations, 866 Pages, $4.50 


JONES 
Laboratory Exercises 
in Inorganic Chemistry 


Any student following these exercises conscientiously 
will have a good foundation for future chemistry courses. 


The exercises are designed to increase the 
student’s knowledge of formulae, balancing 
equations, and handling laboratory apparatus 
efficiently. The front section contains the exer- 
cises and the latter part contains detachable 


sheets to be turned in to the instructor. 
Original illustrations show technics and set-ups 
for given experiments. 


20 Illustrations, 315 Pages, $2.25 


THE BLAKISTON COMPANY 


1012 Walnut Street, Philadelphia 5, Penna. 


This Blakiston coupon entitles you to examine these excellent texts without cost or obligation... 
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THE TEST OF TIME AND TEACHERS... 


INGLIS 
Dynamic Principles of Mechanics 


A timely and original addition to the literature on mechanics. 


Here the aim is to teach the fundamental 
principles of mechanics in such a way as to 
introduce the student to modern atomic 
physics as directly as possible. It has a dis- 
tinctly modern approach, covering subjects 
which are essential to an understanding of 
atomic and molecular problems and engineering 
vibration problems. Chapters on kinematics 


and dynamics of a particle: inverse-square 
force and planetary motion; statics; rotation of 
a rigid body; impact; and a dynamical system 
of several particles, are included. A splendid 
book for either the one-semester or one-year 
course. 


64 Illustrations, 174 Pages, $4.00 


GRIFFIN 
Inorganic Quantitative Analysis 


An excellent text for introductory courses at the college level. 


A sound, rigorous teachable text which stresses 
the necessity for exactness and for a thorough 
understanding of the factors influencing the 
accuracy of results. Each laboratory experi- 
ment is preceded by: a discussion of the princi- 
ples involved, any unusual features, and the 
reasons for the particular conditions suggested 
for best results. Every procedure is followed by 
“notes” which give the “why and wherefores.” 


Every experiment is complete with the preci- 
sion to be expected in terms of the possible 
deviation in parts per 1,000 (no other text book 
has this feature). For either a one-year or one- 
semester course. Features excellent illustra- 
tions, liberal assortment of problems and 
review questions, solutions to problems avail- 
able to teachers. 


44 Illustrations, 368 Pages, $4.50 


THE BLAKISTON COMPANY, 1012 Walnut Street, Philadelphia 5, Pennsylvania 


Please send the books checked: charge my account [J]; my check is enclosed [). It is understood that you will credit 
my account in full with any books that I wish to return within 10 days. 


CJ Jones’ Inorganic Chemistry 
C Inglis’ Dynamic Principles of Mechanics 


NAME 





CITY ZONE 


(] Jones’ Laboratory Exercises in Inorganic Chemistry 
() Griffin’s Inorganic Quantitative Analysis 


ADDRESS 





STATE 
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Your copy 

of Bussey’s new 1950 catalog 

of famous “Permaweld” laboratory cages 
and equipment 

is ready for you. 

More than 40 new items have been added 
to our popular line 

to answer demands of researchers. 

Write today for catalog L50. 


Bussey Products Co. 6000-19 W. 51st St. Chicago 38, Ill. 
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Biological Sense 


FORAGE CROPS 
By Gitepert H. AHLGREN, Rutgers University. 
McGraw-Hill Publications in the Agricultural 
Sciences. 417 pages, $5.00 
This new text covers all the important hay and silage 
crops, their culture and management, adaptation, 
uses in mixtures, and seed production. 


VEGETABLE CROPS. New 4th edition 
By Homer C. THompson, Cornell University. 
McGraw-Hill Publications in the Agricultural 
Sciences. 611 pages, $6.00 
Includes new material on plant nutrition, weed con- 
trol, the nutritional value of vegetables, and recent 
advanees in handling and marketing vegetables, and 
a number of new illustrations. Presents as before 
specific material on cultivation, irrigation, rotation, 
and control of diseases and insects. 


INDUSTRIAL MICROBIOLOGY. 2nd edition 
By SaMvEL C. PREscorTtT, and CEcIL G. DUNN, 
Massachusetts Institute of Technology. 923 pages, 
$8.50 
This revised second edition outlines the fundamentals 
of industrial microbiology and presents descriptions 
of the more important processes within the field, with 
recent information on production statistics, fermen- 
tation, products, etc., included. 


FIELDBOOK OF NATURAL HISTORY 

By E. LAURENCE PALMER, Cornell University. 

pages (textbook edition), $5.00 
Systematically presents facts about animals, plants 
and minerals—more than 2000 items and hundreds of 
pictures arranged and tabulated for easy reference. 
Each item has its descriptive identification, followed 
by data on range and location, life history, ecology, 
and economic importance. 


BOTANY. A Textbook for Colleges. 
New 2nd edition 
By J. Ben HILL, The University of Miami; LEE 
O. OVERHOLTS; and HENRY W. Popp, The Pennsyl- 
vania State College. McGraw-Hill Publications 
in the Botanical Sciences. 695 pages, $5.00 
Comprehensive, lucid without oversimplification, and 
enhanced with many new illustrations, this text is 
intended for mature introductory courses in botany. 
Nearly all its chapters have been entirely rewritten 
or substantially changed. 


AN INTRODUCTION TO PLANT PHYSIOLOGY 
By Otis F. Curtis; and DANIEL G. CLARK, Cornell 
University. McGraw-Hill Publications in the Bo- 
tanical Sciences. 715 pages, $6.50 

Develops the basie principles of plant physiology 

and the bearing of these principles on the behavior 


664 


A 5-Page Check List of . . . 
Important McGRAW-HILL Books 











of plants under natural or controlled conditions. 
It emphasizes the practical application of theoretical 
principles. 


GENETICS OF THE FOWL 
By F. B. Hurt, Cornell University. McGraw- 
Hill Publications in the Agricultural Sciences. 
601 pages, $6.50 
This is an authoritative guide to the breeding of 
fowl. It brings together the important facts about 
inherited characteristics, showing how they are in- 
herited and how they can be influenced by selective 
breeding. 


TEXTBOOK OF HISTOLOGY 
By José F. NonmpEz; and WILLIAM F. WINDLE, 
University of Pennsylvania. 450 pages, $6.75 
This text achieves a complete coverage of the field 
of histology in concise form. It presents a thorough 
treatment of mammalian histology, concentrating on 
practical fundamentals. 


NATURAL HISTORY OF MARINE ANIMALS 
By Georce E. MACGINITIE and NETTIE MacGrnitTiz, 
Arctic Research Laboratory of the Office of Naval 
Research. 473 pages, $6.00 
Here is a simple, yet thoroughly scientific treatment 
of the subject of marine animals—of the ocean as an 
environment, and of the natural history phenomena 
of the animals that live there. 


PRACTICAL DAIRY BACTERIOLOGY 
By Pat. R. ELLIKER, Oregon State College. Meo- 
Graw-Hill Publications in the Agricultural Soi- 
ences. 391 pages, $4.00 
This text presents a clear explanation of bacteria, 
yeasts and molds—their nutrition, growth, reprodue- 
tion, cultivation, inhibition and destructioa—and the 
use of modern scientific methods for controlling them 
in the dairy industry. 


PRINCIPLES OF INSECT PATHOLOGY 
By Epwarp A. StTemnnavs, University of Cali- 
fornia. McGraw-Hill Publications in the Agri- 
cultural Sciences. 757 pages, $8.00 
This text is intended for both classroom use and for 
use as a reference book for entomologists, agricul- 
turists, and biologists. It is concerned primarily 
with the microbial diseases of insects, their epizooti- 
ology, and their use in the control of insect pests. 


FLORICULTURE. 

New 2nd edition 
By ALex LAURIE and Victor H. Ries, The Ohio 
State University. McGraw-Hill Publications in the 
Agricultural Sciences. 524 pages, $5.00 

As before, this book is intended primarily for the 

teaching of a course dealing with ornamental plants. 

It presents briefly but accurately the basic informa- 

tion underlying the many empirical practices. 

(Continued on next page) 
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TEXTBOOK OF DENDROLOGY. New 3rd edition 
By WiLL1am M. Hartow, New York State College of 
Forestry, and ELtwoop S. Harrar, Duke University. 
American Forestry Series. 539 pages, $5.00 
This widely used book is regarded as the most compre- 
hensive and teachable text covering the important forest 
trees of the United States and Canada. It has now been 
revised to bring the material up to date. 


Chemistry 


a 5 ag SYNTHESES, VOLUME Iil 
y L. F. AupRIETH, University of Illinois. 
fe 
This volume describes the preparation of 53 important 
compounds which find general use in the laboratory but 
which are, in many instances, not obtainable readily or 
directly from commercial sources. 


EXPERIMENTAL PHYSICAL CHEMISTRY. 

New 4th edition 
By FARRINGTON DANIELS, 
JOHN W. WILLIAMS, University of Wisconsin. 
national Chemical Series. 568 pages, $4.50 

This thorough revision of a widely used text, illustrates 

the principles of physical chemistry, trains the student in 

careful experimentation, and encourages ability in re- 
search. 

THE SCIENCE OF CHEMISTRY 
By Georce W. Watt and Lewis F. HatcH, University 
of Texas. 566 pages, $4.50 

Designed and written exclusively for the so-called ‘‘cul- 

tural’’ or ‘‘terminal’’ course, this text includes organic 

chemistry, biological chemistry, agricultural chemistry, 
and medical chemistry. 

INDUSTRIAL ELECTROCHEMISTRY. New 3rd edition 
By C. L. MANTELL, Newark College of Engineering. 
Chemical Engineering Series. 751 pages, $8.50 

Here is an important revision that points out and em- 

phasizes the technological importance of electrochemical 

processes, stresses their practical aspects, and adheres to 
the engineering viewpoint. 

PRINCIPLES OF ORGANIC CHEMISTRY 
By JAMES ENGLISH, JR. and Haroup G. Cassipy, Yale 
University. International Chemical Series. 500 pages, 
$5.00 

Here is a textbook—eminently teachable and integrated 

—which provides a combination of theory and practice, 

with emphasis on principles rather than facts, and on 

thinking rather than memorization. 

GENERAL CHEMISTRY. New 2nd edition 
By Joun A. Timm, Simmons College. International 
Chemical Series. 756 pages, $4.50 

This forthcoming revision of a widely-used and well-liked 

text will incorporate all the latest material on general 

chemistry and include new data on atomic energy, nuclear 
fission and the transuranic elements. 

ORGANIC CHEMISTRY 
By G. Bryant BACHMAN, Purdue University. 
national Chemical Series. 432 pages, $4.25 

This text features careful organization and correlation 

of material to simplify the learning process; early intro- 

duction to the systematic naming of organic compounds; 

a carefully sifted group of theoretical concepts; emphasis 

on the organic chemistry of related fields of knowledge; 

and stimulating exercises and problems. 

NATURAL GAS AND NATURAL GASOLINE 
By R. L. HuntIneton, University of Oklahoma. Chem- 
ical Engineering Series. 596 pages, $8.00 


208 pages, 
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Shows how a few fundamental principles can be applied 

to the solution of many practical problems involving the 

design and operation of gas gathering and natural gaso- 
line recovery systems. 

THE MARKET-MILK INDUSTRY. New 2nd edition 
By CHEsTER L. RoaDHOoUSsE, University of California at 
Davis, and JAMES L. HENDERSON, Golden State Co., 
Ltd., San Francisco. McGraw-Hill Publications in the 
Agricultural Sciences. 716 pages, $7.00. 

Completely revised, this text covers the entire field of the 

market-milk industry in order to give the student a com- 

plete picture of the technical and economic aspects of the 
production, processing, and distribution of milk and re- 
lated products. 


QUANTITATIVE PHARMACEUTICAL CHEMISTRY. 
New 3rd edition 
By GLENN L. JENKINS, ‘Purdue University, ANDREW G. 
DUMEz; Jomn E. CHRISTIAN, Purdue University, and 
GrEorRGE P. HaGER, University of Maryland. McGraw- 
Hill Publications in Pharmacy. 531 pages, $4.75 
This well known text and laboratory manual dealing with 
the theory and practice of quantitative analysis applied 
to pharmacy has again been revised to bring the book up 
to date and make it conform to the new U.S.P. XIII and 
No WEEE 


Medical neal Health, a 


TEXTBOOK OF HEALTHFUL LIVING. New 4th edition 
By Haroip S. DIEHL, M.D., University of Minnesota. 
776 pages, $4.00 

Incorporates recent advances in the improvement of per- 

sonal health, preventive medicine, and public. health. 

Major additions occur in the section devoted to commun- 

ity health. 


PRACTICAL STATISTICS In Health and Medical Work 
By RutH Rice Purrer, Dr.P.H., Tennessee Department 
of Public Health. McGraw-Hill Series in Health Sci- 
ence. 238 pages, $3.75 

This book gives health officers, physicians, statisticians 

and other health and ‘medical workers suggestions and 

guidance for the development of statistical data for defi- 
nition of health and medical problems. 

INTRODUCTION TO NEUROPATHOLOGY 
By SAMUEL P. Hicks, M.D. and SHIELDS WARREN, 
M.D., Harvard Medical School and the New England 
Deaconess Hospital. 475 pages, $10.00 

Here in a single, profusely illustrated volume are the 

fundamentals of neuropathology, designed to provide an 

elementary working text for medical students and trainees 
in the neurologic and pathologic sciences. 


EPILEPSY AND CONVULSIVE DISORDERS 
IN ag nape 
By Epwarp M. Bripge, M.D., University of Buffalo. 
McGraw-Hill Series in Health Science. 670 pages, 
$8.50 
Intended as a guide for all who deal with epilepsy, par- 
ticularly among children, this text is a thorough presen- 
tation of all the known facts concerning seizures, convul- 
sions and epilepsy. 
TRAINING FOR CHILDBIRTH. A Program of Natural 
Childbirth with Rooming-In 
By Herbert THOMS, M.D., Yale University. McGraw- 
Hill Series in Health Science. 114 pages, $3.00 
Here, for the first time in this country, is a professional 
report on the details of the ‘‘Training for Childbirth’’ 
program as it has operated at the Grace-New Haven Hos- 
pital and on the degree of success achieved. 
(Continued on next page) 
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ELEMENTS OF HEALTHFUL LIVING. New 2nd edition 
By Haroup S. DiEHL, M.D. In press 
An abridged edition of ’the author’s Textbook of Health- 
ful Living, designed for shorter courses in the subject of 
general health and hygiene. 
CLINICAL ELECTROENCEPHALOGRAPHY 
By Rosert Coun, M.D., United States Navai Hospital, 
Bethesda, Maryland. 639 pages, $14.00 
An important work presenting a logical, scientific ap- 
proach to the interpretation of human electroencephalo- 
grams. It presents clearly the reliable limits of the cor- 
relations between electric patterns and associated clinical 
neurological and psychiatric manifestations. 


Geology 


GEOLOGY. Principles and Processes. 3rd edition 
By W. H. Emmons. GeorGe A. THIEL, University of 
Minnesota; CLINTON R. STAUFFER, California Institute 
of Technology; and Ira S. ALLISON, Oregon State Col- 
lege. 502 pages, $4.50 
In lucid yet technical style, the authors present the funda- 
mental concepts of physical geology and give the student 
a scientific view of the processes that operate on and in 
the earth. 


INTRODUCTION TO HISTORICAL GEOLOGY 
By Raynonp C. Moore, University of Kansas. 542 
pages, $5.00 
Presents an exceptionally readable, well-organized ac- 
count of the important features of earth history, inelud- 
ing evolution of plants and animals by fossils. Expla- 
nations of cause-to-effect relationships are substituted for 
dogmatic statements. 


PRINCIPLES OF SEDIMENTATION. New 2nd edition 
By W. H. TWENHOFEL, University of Wisconsin. 674 
pages, $6.50 

This text discusses the origin of sediments in general, 

and the origins of different forms of sediments in par- 

ticular. The consideration of sediments begins with 
origins and proceeds through transportation and deposi- 
tion to formation of the sedimentary rocks. 

—_'s THROUGH THE AGES 

C. E. P. Brooks. 395 pages, $4.50 

Ph Ae a record of climatic factors and their effects on 

the earth during the various geological periods. 

a ar ATLAS OF MODERN GEOGRAPHY 
By G. BARTHOLOMEW, The Geographical Institute, 
Evisburgb. 155 pages, (text. ed.) $6.00 

Primarily physiographic, although the latest political 

boundaries are shown, this new atlas covers the world 

region by region, treating such factors as climate, ocean- 
ography, ethnography, religion, language, cephalic index, 
geology, soils, and other characteristics. 


Mathematics 


FOURIER METHODS 
By PHILIP FRANKLIN, Massachusetts Institute of Tech- 
nology. 289 pages, $4.00 
An introduction to complex exponentials, Fourier series, 
partial differential equations and boundary value prob- 





lems, and Laplace transforms, and is based on a first 
course in caleulus. 


ANALYTICAL GEOMETRY AND CALCULUS 

By Harotp J. Gay. Edited by RaymMonp K. Morgvy, 

Worcester Polytechnic Institute. 524 pages, $5.00 
Integrates the fundamentals of these two interrelated 
subjects, and gives the essentials of plane analytic geom- 
etry and differential and integral caleulus. Also cov- 
ered are solid analytic geometry and further calculus, 
including elementary differential equations. 
bas: REAL PROJECTIVE PLANE 

iy EE. M. COXETER, University of Toronto. 198 

on tes $3. 00 
Presents an introductory treatment of projective geom- 
etry, including a thorough discussion of conics and a 
rigorous presentation of the synthetic approach to ¢o- 
ordinates. 


SOLID ANALYTIC GEOMETRY 
By ADRIAN ALBERT, The University of Chicago. 164 
pages, $3.00 
Contains an exposition of the analytic geometry of ordi- 
nary three-dimensional space, covering the standard 
topics of space analytic geometry but providing a treat- 
ment of the subject which permits immediate generaliza- 
tion to n dimensions. 


INTRODUCTION TO THE THEORY OF STATISTICS 
By ALEXANDER M. Moop, Rand Corporation, Santa 
Monica, Calif. 431 pages, $5.00 

A text for a standard course in statistical theory with a 

calculus prerequisite. The author develops the theory of 

probability, distribution, and sampling; and explores the 
two major problems of scientific inference: the estimation 
of quantities and the testing of hypotheses. 

VECTOR AND TENSOR ANALYSIS 
By Harry Lass, University of Lllinois. 
$4.50 

Designed to acquaint the reader with methods and tools 

of vector and tensor analysis as applied to geometry, 

mechanics, electricity, hydrodynamics, and the theory of 
relativity. 


Vational 7 Energy Somes 


HISTOPATHOLOGY OF IRRADIATION FROM 
EXTERNAL AND INTERNAL SOURCES 
Edited by WILLIAM BLooM, M.D., Department of An- 
atomy, The University of Chicago. Plutonium Project 
Record. Division IV. Volume 221. 808 pages, $8.00 
Deseribes the histopathological and cytological effects of 
total-body irradiation by a wide range of radioactive 
agents. 
VACUUM EQUIPMENT AND TECHNIQUES 
Edited by A. GUTHRIE and R. K. WAKERLING. Radia- 
tion Laboratory, Department of Physics, University of 
California. Electromagnetic Separation Project. Di- 
vision I. Volume 1. 264 pages, $2.50 
A compilation of observations made in the eourse of de- 
veloping high vacuum equipment for use in electromag- 
netic separation plants. 
(Continued on next page) 
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ENGINEERING DEVELOPMENTS IN THE GASEOUS 
DIFFUSION PROCESS 
Edited by Manson BENEDICT, Hydrocarbon Research, 
Inc.; and CLARKE WILLIAMS, Brookhaven National 
Laboratories. Gaseous Diffusion Project. Division 
II. Volume 16. 129 pages, $1.25 
Describes some of the new engineering procedures and 
devices developed in connection with the design and con- 
struction of the gas diffusion plant for the separation of 
uranium isotopes. 


THE CHARACTERISTICS OF ELECTRICAL 
DISCHARGES IN MAGNETIC FIELDS 
Edited by A. GuTHRIE and R. K. WAKERLING. 
tromagnetic Separation Project. Division I. 
5. 376 pages, $3.50 
This volume is a series of collected papers primarily em- 
phasizing the discharges in vapors of uranium com- 
pounds . 
SPECTROSCOPIC PROPERTIES OF URANIUM 
COMPOUNDS 
By G. H. DIEKE, The Johns Hopkins University; and 
A. B. F. Duncan, University of Rochester. Special 
Separations Project. Division III. Volume 2. 308 
pages, $2.75 
A comprehensive study of the spectroscopic properties of 
radioactive compounds which should be of great value tu 
ehemists, metallurgists, and physicists. 


BIBLIOGRAPHY OF RESEARCH ON HEAVY 

HYDROGEN COMPOUNDS 
Compiled by ALIckE KIMBALL, formerly of the 8.A.M. 
Laboratories, Columbia University. Edited by HARoLp 
C. Urey, The University of Chieago, and Istpor Kirsu- 
ENBAUM, Standard Oil Development Company. Special 
Separations Project. Division III. Volume 4-C. 366 
pages, $3.25 

A collection of references—about 2000 in number—to 

published literature on the subjeet of the heavy hydrogen 

isetope, classified in such a manner that all previous work 

in the field can easily be found. 


THE CHEMISTRY AND METALLURGY OF 

MISCELLANEOUS MATERIALS: Thermodynamics 
Edited by- LAURENCE L. QUILL, Michigan State College. 
Plutonium Project Record. Division IV. Volume 
19B. 352 pages, $3.00 

Of special interest to chemists, the papers which make up 

this book include surveys of the thermodynamic proper- 

ties of the elements and many compounds, including those 

of the rare earths. 


ELECTRONICS: EXPERIMENTAL TECHNIQUES 
By W. C. ELMorE, Swarthmore College; and MATTHEW 
L. SANDS, Massachusetts Institute of Technology. Los 
Alamos Project. Division V. Volume i. 417 pages, 
$3.75 
Describes the most useful and most successful electronic 
circuits for making nuclear and other physical measure- 
ments. 


THE PHARMACOLOGY AND TOXICOLOGY OF 
URANIUM COMPOUNDS 
Edited by CarL VozcTLin, formerly Chief, Division of 
Pharmacology, National Institute of Health, U. S. Pub- 
lie Service; and Harotp C. Hopee, Chief Pharmacolo- 
gist, School of Medicine and Dentistry, University of 
Rochester. University of Rochester Project. Division 
1084 pages (two volumes, not sold 


Elec- 
Volume 


VI. Volume 1. 

separately), $10.00 
Summarizes three years of research by a large group of 
investigators on the toxicity of uranium compounds and 
the mechanism of uranium poisoning. 





CHAMBERS AND COUNTERS: EXPERIMENTAL 

TECHNIQUES 
By Bruno Ross1, Massachusetts Institute of Technol- 
ogy; and Hans H. Staus, Stanford University. Los 
Alamos Project. Division V. Volume 2. 243 pages, 
$2.25 

Discusses the general physical principles underlying the 

operation of ionization chambers and contains a detailed 

discussion of a number of detectors used and developed 
by the authors. 

THE TRANSURANIUM ELEMENTS. Research Papers 
Edited by GLENN T. SEaBorG, Department of Chemistry 
and Radiation Laboratory, University of California, 
Berkeley; JOSEPH J. Katz, Chemistry Division, Ar- 
gonne National Laboratory ; and WINSTON M. Man- 
NING, Chemistry Division, Argonne National Labora- 


tory. Plutonium Project Record. Division IV. Vol- 
ume 14B. 1778 pages (two parts, not sold separately), 
$15.00 


Consists of more than 150 original papers dealing with 
the transuranium elements (plutonium, neptunium, 
americium, and curium) and cognate topics. 


ISOTOPIC TRACERS AND NUCLEAR RADIATIONS. 
With Applications to Biclogy and Medicine 

By WILLIAM Siki. With contributions by 5 collabora- 

tors. University of California. 653 pages, $12.50 
Bridges the gap between those books intended solely for 
the nuclear physicist and those which merely describe 
the results of research in which radioactive isotopes and 
nuclear radiations were used. 


Physics 
PHYSICS. Principles and Applications 
By HENRY MARGENAU, WILLIAM W. 
Caro, G. MontTGoMERY, Yale University. 
$5.00 
For students who require a thorough and accurate intro- 
duction to engineering and the physical sciences. Covers 
both classical and modern physics, without drawing arti- 
ficial distinctions between the two. 


PROPERTIES OF METALS AT ELEVATED 
TEMPERATURES 
By G. V. Situ, U. S. Steel Corporation of Delaware, 
Kearny, N. J. Metallurgy and Metallurgical Engin- 
eering Series. 401 pages, $7.00 
Deals with the fundamentals of plastic flow and fracture 
of metals at ordinary and then at elevated temperatures 
—test apparatus, procedures, variables, and the problem 
of design. 
PRINCIPLES OF ELECTRICITY AND 
ELECTROMAGNETISM 
By GAYLorD P. HARNWELL, University of Pennsylvania. 
International Series in Pure and Applied Physics. 
Second edition. 670 pages, $6.00 
An advanced text which emphasizes the experimental and 
scientific rather than the mathematical or engineering 
aspects of the subject. 
ELECTRONICS IN ENGINEERING 
3y W. RYLAND HILL, University of Washington. Me- 
Graw -Hill Electrical and Electronic Engineering Series. 
274 pages, $3.50 
Provides material for a one-quarter or one-semester course 
covering vacuum and gas-filled tubes, rectification, am- 
plification, feedback, the cathode-ray oscilloscope, and 
simple control and instrumentation techniques. 
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MODERN INTRODUCTORY PHYSICS 
By Ira M. FREEMAN, Rutgers University. 
$4.50 
Includes those portions of classical mechanics, electricity, 
and optics which are fundamentally important and em- 
phasizes the subjects that will meet the requirements of 
undergraduates in liberal arts courses. 


INTRODUCTION TO ATOMIC PHYSICS 
By OTTo OLDENBERG, Harvard University. 
$5.00 

Requiring a familiarization with the elements of physics 

and chemistry, this text stresses the relation between 

theory and facts to aid the student in understanding 
atomie structure. 


PHYSICAL PRINCIPLES OF OIL PRODUCTION 
By Morris MuskKAT, Gulf Research and Development 
Company, Pittsburgh, Pa. International Series in Pure 
and Applied Physics. 922 pages, $15.00 
Formulates and correlates present information concern- 
ing the physical principles and facts underlying the me- 
chanics of oil production. 


QUANTUM MECHANICS 
By Leonarp I. Scuirr, Stanford University. 
national Series in Pure and Applied Physics. 
pages, $5.50 
Explains the physical concepts of quantum mechanics, 
describes mathematical formalism, and presents illustra- 
tive examples of both ideas and methods. 


INTRODUCTION TO STATISTICAL MECHANICS 
By RonaLp W. GuRNEY, The Johns Hopkins University. 
International Series in Pure and Applied Physics. 268 
pages, $5.00 
For advanced students of physics and chemistry, this text 
presents the subject of statistical mechanics with unusual 
clarity. 
PRINCIPLES OF MECHANICS 
By Joun L. SyNGE, Dublin Institute for Advanced 
Studies, and B. A. GRIFFITH, University of Toronto. 
Second edition. 523 pages, $5.00 
A revision of an excellent text for intermediate courses 
in mathematics, physics, and engineering mechanics de- 
partments. 


MECHANICS. Statics and Dynamics 
By MEnrit Scott, The Pennsylvania State College. 396 
pages, $4.50 
Develops the subject analytically and logically and in- 
cludes both the long form of notation and the vector no- 
tation, with simpler vector operations. 


THE NATURE OF PHYSICAL REALITY. A Philosophy 
of Modern Physics 
By HENRY MArRGENAU, Yale University. 
$6.50 
A discussion by a distinguished physicist of the philo- 
sophical implication of the developments of modern sci- 
ence, covering many topics not heretofore treated. 
ELEMENTARY PHOTOGRAPHY 
By GUILFORD G. QUARLES, The Pennsylvania State Col- 
lege. Second edition. 345 pages, $4.50 
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Treats both the elementary and advanced aspects of pho- 
tography, dealing with lenses, cameras, exposure, devel- 
oping, fixing, contact printing, ete. 
ELECTRON TUBE CIRCUITS 
By Samuet SkEty, Syracuse University. Electrical 
and Electronic Engineering Series. 529 pages, $6.00 
Includes material for a course in radio engineering cir- 
cuits, and for one in nonradio electronic circuits. 


FUNDAMENTALS OF VACUUM TUBES 
By Austin V. EASTMAN, University of Washington. 
Third edition. 644 pages, $5.50 
A revision of a well-known text for college seniors, largely 
confined to the treatment of the basic fundamentals of 
the performance of the tube and of those circuits in which 
it is most commonly used. 


MIT Radiation Laboratory oe 


MICROWAVE ANTENNA THEORY AND DESICN 
Edited by SAMUEL SILVER, University of California. 
Volume 12. 624 pages, $8.00 

Covers the theory and design techniques of microwave 

antennas, with a full discussion of antenna measurement 

methods. 


COMPONENTS HANDBOOK 
Edited by JoHN F. BLACKBURN, Massachusetts Insti- 
tute of Technology. Volume 17. 613 pages, $8.00 
Codifies available information on the properties and ehar- 
acteristics of electronic components-manufactured eom- 
ponents, fixed components, contact rectifiers, eleetro-me- 
chanical devices, and vacuum and cathode ray tubes. 


ELECTRONIC TIME MEASUREMENTS 
Edited by Britton CHANCE; E. F. MAcNICHOL, JR.; 
Rosert I. HULSIZER, Massachusetts Institute of Tech- 
nology, and F. C. WILLIAMS, Manchester University. 
Volume 20. 528 pages, $7.00 
Treats the use of precision timing methods in distance 
finding with detailed designs of precision ranging circuits 
depending on manual and automatic control, supersonic 
delay elements, and pulse timing techniques. 


THRESHOLD SIGNALS 
Edited by J. L. Lawson, General Electric Research 
Laboratory, and G. E. UHLENBECK, University of 
Michigan. Volume 24. 388 pages, $5.00 
Provides an analysis, both theoretical and experimental, 
of the factors which affect the perception of desired sig- 
nals in the presence of various kinds of interference, 
principally inherent receiver noise. 


WAVEFORMS 
Edited by Britton CHANCE, University of Pennsyl- 
vania; F. C. WILLIAMS, Manchester University, Eng- 
land; VERNON HuGHES, Columbia University; Davip 
Sayre, Alabama Polytechnic Institute; and EpDwarbD 
F. MAcNICHOL, JR., University of Pennsylvania. Vol- 
ume 19. 776 pages, $10.00 

Describes the generation and use of precisely controlled 

voltages and currents having various time dependence 

and duration. 
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Jutemational News 


HERE is more value today in an International Centrifuge than ever be- 

fore. New features have been added without extra cost to you. For in- 
stance, a two-hour maximum, two-minute minimum automatic timer is now 
included in the selling price of each Type SB and Size 2 Centrifuge. And 
all International Centrifuges are now finished in smooth, lustrous, light gray, 
baked hammertone enamel. 


New Chromium Plated Hinge adds 
beauty and assures perfect cover fit. 
Eliminates possibility of looseness 
and rattle. 


( New Rubber Gasketed Cover. Elimi- 
nates air leakage and cover rattle. 
(guard bov ring isolates motor from 


guard bowl, reducing operating noise. 


New Guard Bowls of all-steel con- 
struction with heavily welded seams. 
(under all protection to the operator 


(new Stainless Steel Latch Plate for 
positive locking, ease of manipula- 
‘co and finish protection. 







under all conditions. 


New Automatic Timer permanently 
attached and wired through conduit 
at the factory. Can be cut out of the 
circuit by a flip of the switch. 


Motor Armatures of our own manu- 
(facture are all dynamically balanced 
= modern balancing machines. 


i/New Mounting for Rheostat. Per- 
manently attached to guard bowl 
and all wiring connections made 
o-< conduit at factory. Simpli- 





fies installation. 


NewAll-Steel Streamlined Portable 
Stasids of one-piece construction. 
Requires no assembly. Finished to 
(imatch the centrifuge. 


New Finish—glossy baked gray en- 
amel. Smooth, hard, attractive, easy 
to clean, chemically resistant. 


\ 





A SK your laboratory apparatus supply dealer repre- 
sentative about the new International Centrifuge 
Models — Clinical Type C— Type SB and Size 2. 
He can supply you promptly. For further information 
about these modern instruments write us for Catalog GS. 


INTERNATIONAL EQUIPMENT COMPANY 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. 
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Histology 


by ARTHUR WORTH HAM, M.B.. Professor of Anatomy, in Charge of Histology, 


in the Faculties of Medicine and Dentistry, University of Toronto, Toronto, Canada. 


J. B. LIPPINCOTT COMPANY, E. Washington Square, Phila. 5, Pa. 


This new text in the science of histology reflects a sincere 
attempt to present the whole subject in a new, different and 
highly readable manner. The many illustrations are planned es- 


pecially to aid in the problems of tri-dimensional visualization. 


Much original work by Dr. Ham is included, such as in 
the material on bone and bone marrow. The material is pre- 
sented with clinical applications in mind. Certain aspects of 
histology are emphasized as they relate to current medical 


trends—giving background knowledge to problems of the day. 


The quality and readability of the text material, the 
excellence and practicality of the illustrations and the wide 
teaching experience of the author should quickly confirm 


this new publication as a textbook of authority. 


NEW! 756 Pages. 
445 Illustrations, (4 in color). 
$10.00 





Please enter my order and send me: [] Ham, Histology. $10.00 L “i . , 
: by a 1) O 
[] Cash enclosed (] Charge my account I] | 1¢ tt 
Name___ x =e RB 
()( | is 
Address ES \ : 





City, Zone, State 
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aloe 
exclusive 





de FONBRUNE 
micro-forge 


For making routine or special micro-instruments, 
the American-made de Fonbrune Micro-Forge 
tremendously increases the potential use of the 
Micromanipulator. Glass or metal micro-instru- 
ments are made quickly and easily under 


accurately controlled conditions. 


58092 —Micro-Forge, de Fonbrune, with optical 
unit, special stage, built-in light source, accessory 
housing and platinum electrode. For operation on 


115 volts, A. C. 


Ge Se aloe company. Serving Science Since 1860 


1831 Olive Street . St. Lovis 3, Missouri 





offers greater simplicity 
and flexibility 
in micro-studies 


Now manufactured in America under exclusive rights to 
the de Fonbrune French patents, this new Aloe Pneumatic 
Micromanipulator brings to micro-biological and micro- 
chemical analyses a simplicity of operation and a flexibility 
of application not possible with any other equipment. The 
receiver permits use of a variety of micro-instruments 
under low power wide field, dry or oil immersion objectives. 
It also permits experimentation on cells by electric current. 


With a single control lever, needles, scalpels and other 
micro instruments are manipulated within a maximum range 
of three millimeters in all three planes. This simplified 
operation permits more rapid, accurate investigations... 
eliminates blind fumbling and multiple adjustments. 


58090 —Micromanipulator, de Fonbrune, Pneumatic type, 
with manipulator, receiver, six tubular micro-needle holders, 
two micro-instrument clamping devices, rubber connecting tubes, 
and sturdy wood case. 


WRITE FOR DESCRIPTIVE BULLETINS T1114 ON 
MICROMANIPULATOR AND MICRO-FORGE 





Diabla sath ete nc itor saine 
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Wlew Publications INTERSCIENCE 
THE STRUCTURE OF MOLECULES AND THE CHEMICAL BOND 


By Y. K. Sirkin and M. E. Dyatkina. Translated and revised by M. A. 
D. O. Jordan. May 1950. 51, x 8%. 








Partridge and 


approx. 600 pages, 86 illus. $8.75 


PROGRESS IN COAL SCIENCE — Volume I 


Edited by D. H. Bangham, Director of Research, British Coal Utilization Research Association. 


May 1950. 6%,x10. 480 pages, 35 illus., 10 plates. $6.50 
X-RAY ANALYSIS OF CRYSTALS 
By J. M. Bijvoet, N. H. Kolkmeijer, Utrecht, and C. H. MacGillavry, Amsterdam. Trans- 
lated from the 2nd Dutch edition by H. Furth and N. F. M. Henry. 
May 1950. 5%x 8%. approx. 300 pages, 140 illus., 120 photographs. $6.50 








74 Clechlist of Vimportant “Texte 
which have found 4Adoptiou; 








Aitken—Determinants and Matrices. 1948. $2.25 McCrea—Analytical Geometry of Three Dimensions. 
Aitken—Statistical Methods. 1947. $2.25 ; $2.25 
Bawn—The Chemistry cf High Polymers. 1948. Mather—Statistical Analysis in Biology. om 
$4.50 s y 
Boyd—Fundamentals of Immunology. 1947. $6.00 Mattauch-Fluegge—Nuclear Physics Tables. aa 
Chalmers—Progress in Metal Physics. 1949. $9.50 P F bad 
a Newer Methods of Preparative Organic Chemistry. 
Coulson—Electricity. 1948. $3.75 1948. $8.50 
Coulson—Waves. 1947. $2.25 Offenhauser—16-MM Sound Motion Pictures. 1949. 
Courant—Differential and Integral Calculus. $10.00 
Vol. I, 1937. $6.00 Patt Ind . . - 
y—lIndustrial Hygiene and Toxicology. 
Vol. II, 1936. $7.50 Vol. 1, 1948. $10.00 Vol. II, 1949. $15.00 
Courant-Hilbert—Methoden der Mathematischen Pauli—Meson Theory of Nuclear Forces. 1948. 
Physik. Vol. I, 1931. $7.00 $2.00 
Vol. II, 1937. $7.00 Phillips—Functions of a Complex Variable. 1947. 
Ephraim’s Inorganic Chemistry. 5th ed. 1948. $2.25 
$8.75 Rosenberg—Chemistry and Physiology of the Vita- 
Faulkner—Projective Geometry. 1949. $3.00 mins. 1945. $9.00 
Fierz-David-Blangey—Fundamental Processes of Rosenfeld—Nuclear Forces. 1949. $10.00 
. : ; Dye Chemistry. 1949. $9.50 Rutherford—Vector Methods. 1948. $2.25 
Gillespie—Integration. : 1947. $2.25 Turnbull—Theory of Equations. 1948. $2.25 
Green—Currents in Biochemical Research. 1946. Wan Arkel—Molecules and Crystals in Inorganic 
$4.00 Chemistry. 1949. $3.75 
Guggenheim—Thermodynamics. 1949. $6.50 Vitamin Chemists, Assoc. of — 
Hevesy—Radioactive Indicators. 1948. $6.50 Methods of Vitamin Assay. 1947. $3.50 
Hyslop—lInfinite Series. 1947. $2.25 Weissberger—Physical Methods of Organic Chem- 
Ince—Integration of Ordinary Differential Equa- istry. Second edition, revised. 1949. 
tions. 1946. $2.25 Part I. $12.50 Part II. $12.50 
Kolthoff-Lingane—Polarography. 1946. $7.00 Weygand—Organic Preparations. 1945. $7.00 
Ledermann—Introduction to the Theory of Finite Wood—Acoustics. 1941. $9.00 
roups. 1949. $3.00 Wyckoff—Electron Microscopy. 1949. $5.00 


All books available on approval. 


INTERSCIENCE PUBLISHERS, INC., 


Request our 1950 catalog. 


215 Fourth Ave., New York 3, N. Y. 
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Textbook of 
e ANATOMY AND PHYSIOLOGY Mew Second Eddtion 





ew MOSBY Souk 


While this book will be designated as the ‘‘second edition’’ of one previously published, it is in 
a sense a new book. Many new illustrations, including some in color, have been added. The 
material has been completely rearranged and rewritten for a thorough integration between 
anatomy and physiology. It is not a combination of the two subjects, but rather a textbook of 
ANATOMY-PHYSIOLOGY in which it becomes a subject in itself, without dependence on any 
other discipline—presented at the collegiate level. Contains much new material. 

By CARL C. FRANCIS, A.B., M.D., Assistant Professor of Anatomy, Department of 

Anatomy, Western Reserve University, Cleveland; and G. CLINTON KNOWLTON, 


Ph.D., Assistant Professor of Physical Medicine, Emory University Medical School. 
624 pages, 365 illustrations (31 in Color). Second Edition. PRICE, $6.25 


¢ An Introduction to ANIMAL BIOLOGY 


Third Edition. The plan, purpose and the general content of this popular text has been main- 
tained throughout the revision. Discussion of hormones and vitamins has been brought up-to- 
date and discussion of the blood groups has been added to that of the Rh factor. The important 
part each plays in the practice of making blood transfusions has been pointed out. For those 
with uncertain views as to the Theory of Organic Evolution—especially in its relation to man— 
a quotation from a recognized authority has heen added which will settle all doubts. 

By JOHN B. PARKER, Ph.D., Professor Emeritus of Biology; and JOHN J. 


CLARKE, Ph.D., Assistant Professor of Biology, Retired; both of the Catholic 
University of America, Washington, D. C. 44 pages, illustrated. PRICE, $1.00 


* PRINCIPLES OF CHEMISTRY New Seventh Editiou 


An Introductory Textbook of Inorganic, Organic, and Physiological Chemistry 
for Nurses and Students of Home Economics and Applied Chemistry 


Since the publication of the first edition of this book five years ago, outstanding discoveries in 
chemical and biological science have been made. All new material resulting from these discov- 
eries has been introduced in this Seventh Edition—and the original material has been reinter- 
preted in the light of these scientific advances. 
Specifically, new material has been added on molecular motion, diffusion, osmosis, x-rays, atomic 
fission, metabolism, vitamins, and certain historical aspects of chemistry and biology. A thor- 
ough revision of basic concepts and descriptive material has been made. The applications of 
chemistry, especially biochemistry, to nursing have been stressed, making the book thoroughly 
up-to-date in every aspect. 
By JOSEPH H. ROE, Ph.D., Professor of Biochemistry, School of Medicine, George 
Washington University ; Formerly Instructor in Chemistry, Central School of Nurs- 


ing, Washington, D. C. 424 pages, illustrated (3 in Color) Seventh Edition. 
PRICE, $3.50 


° A Laboratory Guide in CHEMISTRY New Secoud Edition 


Twelve new exercises have been added to this Second Edition. The new work includes exereises 
on displacement reactions, equilibrium, formal-dehyde, ethyl alcohol, ethyl ether, fatty acids, 
enzyme action, urea and uric acid, qualitative analysis of foods, and practice in balancing equa- 
tions. It has been especially improved in the way of introducing more experiments in organic 
chemistry. Many more experiments are included than are needed for laboratory work in most 
courses of chemistry for nurses—a desirable feature allowing freedom of choice to the instruc- 
tors. A more effective arrangement of exercises has been achieved by making the blank pages 
for students’ notes face the printed directions for the experiments in all instances. 


By JOSEPH H. ROE, Ph.D. (See above) 216 pages, illustrated (2 in Color) Second 
Edition. PRICE, $2.25 








Published by The C. V. Mosby Company corn 
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Textbook of 
°* ANATOMY AND PHYSIOLOGY Weuw Third Edétion 


Revised with much greater emphasis on physiology, stressing relations between physiology of 
health and disease. The material on muscle and nervous tissue activity has been reorganized, 
enlarged, and clarified, as well as that on the physiology of the heart, metabolism, heat regula- 
tion, menstruation, and endocrine functions. Much new material on reflexes, cerebral functions 
and vision has been incorporated—as well as additional anatomical material. 


By CATHERINE PARKER ANTHONY, B.A., R.N., Instructor of Anathomy and 
Physiology, Lutheran Hospital, Cleveland. (In preparation) 


¢ Anatomy and Physiology Laboratory Manual New TVhind Edition 


In every step of this revision, conservation of the student’s as well as the instructor’s time is 
the important consideration. Only those exercises which demonstrate important facts or prin- 
ciples of anatomy or physiology have been included. New illustrations have been added and 
several new procedures are introduced. Pages are perforated wherever the material might serve 
for quiz purposes. A new, more durable binding has been used. 


By CATHERINE PARKER ANTHONY. 300 pages, illustrated. PRICE, $2.50 


* Textbook of BACTERIOLOGY Yew Seeoud Edition 


Designed for the undergraduate student, this book presents the fundamentals of bacteriology 
thoroughly and clearly. It has been completely revised, and contains much new material with- 
out disturbing its original purpose—to present principles of the subject without distorting the 
perspective of the undergraduate curriculum. 


Presentation of this subject to beginners is difficult, but these two authors have handled the 
problems efficiently by treating the medical phases with restraint, so as not to outweigh the 
bacteriological or laboratory side. Every consideration has been given to improving the text 
as a teaching guide and to making the book a solid foundation for those students preparing for 
technical work. 

By JOSEPH M. DOUGHERTY, A.B., M.A., Ph.D., Dean of the School of Sciences 

and Professor of Bacteriology, Villanova College; and ANTHONY J. LAMBERTI, 

B.S., M.S., Instructor in Bacteriology and Parasitology, Temple University School 

of Medicine. 440 pages, 141 illustrations. PRICE, $5.75 


°* Introduction to HUMAN ANATOMY 


All the essential facts of human anatomy are well presented, with stress on the function of each 
part and on the integration of each tissue and organ of the body. 


By CARL C. FRANCIS, Assistant Professor of Anatomy, Department of Anatomy, 
Western Reserve University, Cleveland, Ohio. 470 pages, 313 illustrations (35 in 
color). PRICE, $5.50 


Copies Sent for Consideration on Request 


The C. V. MOSBY Company 
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AUTOMATIC TAPE ‘CHART RECORDER 


Provides continuous 
ink recording, on 3” 
paper tape, of “‘on- 
off’’ operations at 
speeds up to 2,000 per 


minute. 





APPLICATIONS 


The pen draws a continuous chart of “on-off” changes, in the form of a square 
wave. The trough of the square wave indicates the duration of the “off” con- 
dition, the crest indicates the duration of the “on” condition. The chart re- 

‘ cords impulses as short as 1/2000 of a minute, showing duration of impulse, 
total time, and distribution related to time. By use of suitable auxiliary 
apparatus, charts can be made for “on-off” studies of changes in temperature, 
pressure, speed, displacement, and electrical and chemical changes. 


OPERATION 


(a) Operates from any applied voltage of .015 to 50 volts at 500 to 5,000 cycles: 
by connection to speaker voice coil to record incoming signal; by connec- 
tion to telephone line with carrier signal for remote recording. 

(b) Operates by any automatic or manual switching, keying, or current-inter- 
rupting device. 


COMPONENTS 


@ Heavy-duty steel housing; size overall 104” high x 1914” wide x 10%.” 
deep; fits 19” rack, weighs 80 lbs. @ Bodine variable-speed motor with wide- 
range disc drive @ 3 stainless steel pens @ 2-ounce ink reservoir @ power 
cord @ 1 mile of %-inch paper tape @ controls for discrimination, slope, 
and threshold @ tubes: 1-6SJ7, 1-6SN7, 2-5U4G, 1-6H6, 3-6L6 @ with 1 pint 
of ink. 


POWER SUPPLY 


117, 170, 210, 240, volts (plus or minus 10%), 50-60 cycles a-c; 140 watts. 


Complete, ready to operate 


McELROY ASSOCIATES ORDER AT ONCE. There are only 19 of 


these units available at this low price (they 
are regularly $350.00). Immediate ship- 


RIVER EDGE, NEW JERSEY U.S.A. — ent. 


Price only $149.50 FOB shipping point 
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FISHEN 


V Same room dimensions 
V Standard units 
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Any Room Size—Any Type of Work 


Versatility and simple installation or reassembly—together with 
immediate availability from stocks on hand—are outstanding features 


of Fisher Furniture. 


Innumerable combinations of 18 basic units permit assembly of 


equipment for a wide variety of laboratory work. 





Write for the free catalog describing and illustrating 
this new Fisher Unitized Laboratory Furniture. 











Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC Co. re: EIMER anno AMEND 


717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St., St. Louis (3), Mo. New York (14), New York 
In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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Announcing 


OR BEC eR Y ON OR ABO UT AP eb 134 38 *¢o 3 @ 


CHSELBAUM-VARNE Y 
Universal Spectrophotometer 


A TRULY NEW AND UNIQUE INSTRUMENT FOR: 


1. FLAME PHOTOMETRY; (Emission Spectrophotometry) 
2. COLOR PHOTOMETRY (Absorption Spectrophotometry) 


THE Wel 





An instrument designed for every routine and 
research laboratory interested in the accurate 
and rapid quantitative analysis of: 


SODIUM LITHIUM 
POTASSIUM STRONTIUM 
CALCIUM MANGANESE 
MAGNESIUM THALLIUM 
BARIUM CHROMIUM 


a; 


Also 
SULFATE — CARBONATE — PHOSPHATE 
AND OTHER ANIONS 


( Analysis arrived at by difference. Example — the method for ) 
Sulfate is: 2BaCh (fixed excess) + 2RSOs— 2BaSO; + 2RCIz 


2. The colorimetric analysis of colored com- 
pounds and complexes having absorption 
maxima between 350 mu and 770 mu. 





his instrument is not just another flame photometer . . . with all of 
the reported difficulties, of inherent instability and nonspecific 
interferences from the presence of inorganic acids and organic 
compounds in the solutions to be analyzed. It is an entirely new 
development, and represents the only real advance in the field of 
flame emission spectrophotometry since the contributions of 
Lundegardh;. 


Here are some examples of flame photometry routine analytical ranges (not 
limits), and of the accuracies obtainable in mixtures of biological origin (blood 
plasma, urine, tissue extracts, etc.). 
SODIUM: 0.2 — 40 ppm (0.087 — 1.74 milli. eq.) + 1.0% accuracy. 
POTASSIUM: 0.4 — 40 ppm (0.0102 — 1.02 milli. eq.) + 1.0% accuracy. 
CALCIUM: 0.2 — 20 ppm (0.01 — 1.00 milli. eq.) + 1.0% accuracy. 
MAGNESIUM: 10.0 — 100 ppm (0.82 — 8.2 milli. eq.) + 2.0% accuracy. 


with a photomultiplier tube. 


of continuous operation. 


1. T. E. Weichselbaum, and P. L. Varney. 
Med. 71,570 (1949) 





CATIONS 


This instrument has a newly developed; ‘“‘no 
drift” direct-current amplifier used in conjunction 


tronics are dry-cell battery operated; and no 
“warm up” period is necessary. 
sumption of the instrument is so small that no 
battery changes are necessary for hundreds of hours 


If you are interested, 
description and operational data on this instrument). 


2. T. D. Parks et al. Analytical Chemistry. 20,822 (1948) 
Hald, P. M. J. Biol. Chem. 167,499 (1947) 
Overman, R. B. and Davis, A. K. J. Biol. Chem. 168,699 (1947) 
Mosher, R.E. et al. Am. Jour. Clin. Path. 19,461 (1949) 












AND 
OTHER 





The monochromator of this instrument, gives an effective and con- 
tinuous resolving power of 10 mu, from 400-700 mH — without 
changing electronic sensitivity or slit width — and gives effective 
resolving power of not more than 20 m#, from 400-350 m# and 
770-700 m#. By using the remarkable burner-atomizer system:, 
in combination with this monochromator, at least 20 monochromatic 
spectral lines are available for absorption measurements. 


s 





GUARANTEE 
This instrument is unconditionally 
guaranteed to perform exactly as 

. not just against “defects in 
materials and workmanship”. Further- 
more, all parts of the instrument are 
so assembled that any unit thereof 
can be quickly and easily replaced — 
by a factory stock unit — without need 
for delay or costly local repairs. 


Here are some examples: | 
° 
Lithium 6708 A 
° 
Thallium 5351 A 
° 
Strontium 4608 A 








The burner-atomizer system operates equally well 
on coal, natural or compressed gases and oxygen. 
Atomization of the solutions to be analyzed is 
accomplished by the use of oxygen under a con- 
stant pressure of from 7 to 10 lbs. No compressed 
air is needed for the operation of this instrument. 


The entire elec- 


The current con- 


please request our Bulletin No. 151A (which supplies further 


Bet Ciro SG &A-P My 
Proc. Soc. Exp. Biol. and 3. Lundegardh, H. Die quantitative Spektralanalyse der Elemente 
Jena; G. Fischer. 1. 1929, Il. 1934 
4. A.F. Turner and O. A. Ullrich. Jour. Optical Soc. 38,662A 
(1948) ak 
5. Bulletin No. 151A. Applied Research Corp., Div. Fearless 
Camera Corp., Culver City, California, 1950 


MANUFACTURED BY: 


APPLIED RESEARCH CORP., Div. of Fearless Camera Company, Inc. 


11801 W. OLYMPIC BLVD. WEST LOS ANGELES 25, CAL. 
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APPARATUS FUR 








HESEARCH 


LAB-TRONICS, Inc. is an organization of internationally 
known medical and engineering research scientists dedicated 
to the development, design, and manufacture of precision 
apparatus for research in many scientific fields, employing 
the most advanced techniques in electronics and engineering. 


Included in the apparatus manufactured are precision in- 
struments of advanced design for research in Physiology, 
Neurology, Histology, Biochemistry, Pathology, Neurosur- 
gery, Physical-Chemistry and Biophysics. 


Inquiries are invited pertaining to the design and develop- 
ment of new precision apparatus or the modification of L-T 
apparatus for specific needs. 


Typical of Lab-Tronics engineering skill and advanced 
design are three specialized units illustrated below. 


FOR PHYSIOLOCY FOR NEUROPHYSIOLOGY 


FOR PATHOLOGY 





wines =e tee ae eee 








L-T NEURO STIMULATOR 
Model 104 


Provides precise determination 
of threshold irritability and 
conduction characteristics of 
nerves, muscles, etc. 


L-T ELECTRO DECALCIFIER 
Model E-112 


For Electrolytic decalcification 
of boney tissue in the prepara- 
tion of Histological sections for 
microscopic study. 


L-T STEREOTAXIC 
INSTRUMENT Model G-101 


For cats, monkeys, rats. Used 
in the coordinate placement of 
Pickup, Stimulating, and Coag- 
ulating electrodes in brain and 
spinal cord. 


Write for detailed information and literature on these and other scientific equipment. 





EXECUTIVE OFFICES 


329 So. Wood St. 
Chicago 12, Illinois 





Tf ph f - a a Ton & corpora led 


Address your inquiry to Dept. Y 





PLANT AND FACTORY 
4545 W. Addison St. 
Chicago 41, Illinois 
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THE DIFFERENCE 
on this CHART 











log 
ao & 
GS 


aj 
Coarse a ae 
inion 
oO rack and P 60° ring mount 


ge {iuminato® 


pote ee > ee ae 


(option in (optional) 









Sa er i | ll a ao 


SOO int DIFFERENCE 
IN A DEMONSTRATION 


Let your own test prove the smooth-as-silk ie 
motion, precise focusing and illumination F 
control, world’s finest optical system, and ( 
convenience of a new Bausch & Lomb l 
Laboratory Microscope. Poor 


WRITE for complete information and dem- ( 
onstration to Bausch & Lomb Optical Co., ( 
642-V St. Paul St., Rochester 2, N. Y. 


Bausch & Lomb “bowlory Microscopes 
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United Nations Research Laboratories 


Kirtley F. Mather 


Department of Geology and Geography, Harvard University, Cambridge, Massachusetts 


LMOST EVERY ADVANCE in science and 
technology increases the interdependence of 
men. No nation covers a sufficient variety 
of geologic structures and includes enough 

differences in climatie conditions to enable its citizens 
to secure from within its own boundaries adequate sup- 
plies of all the diversified raw materials essential to 
efficient, comfortable existence in an “age of science.” 
The geologic history of the earth has been such as to 
make our planet far more favorable for occupation by 
human beings who arrange for the free flow of goods 
and services, material resources and finished products, 
information and ideas, the world around than for habi- 
tation by men who insist upon erecting barriers along 
boundary lines drawn on maps. Details of inter- 
dependence will change from time to time, but inter- 
dependence itself will continue to be inescapable as 
far into the future as we ean see. 

Men of science have long recognized this fact, either 
consciously or unconsciously, and have attempted to 
govern themselves accordingly. International organi- 
zations of scientists have been established in almost 
every field of investigation. During the last half- 
century, hundreds of international gatherings of sci- 
entists have been held. The value of free exchange of 
ideas and the wisdom of coordinated activity have 
been abundantly demonstrated. Only the politicians 
and the ignorant insist upon the maintenance of 
secrecy concerning the results of basic research or the 
establishment of a party line to direct and confine the 
minds of men. 

It is therefore entirely in keeping with the best 
trends in recent intellectual developments that certain 
agencies of the United Nations should be giving careful 
consideration to the question of establishing research 
laboratories under world-wide international auspices. 
The idea was first formally proposed by the French 
delegation at the meetings of the Economie and Social 
Council of the United Nations in October, 1946. 
After extended debate the Council adopted a resolu- 
tion “inviting” the Secretary-General to consult 
Uneseo and the other specialized agencies concerned 
and to submit a general report on the problem of es- 
tablishing United Nations Research Laboratories. 
That report, with its supporting documents, is em- 


bodied in the publication now under review... With it 
is included a statement of the action taken by the 
Eeonomie and Social Council in August, 1948, re- 
questing the Secretary-General to form “a small com- 
mittee of experts in the basic sciences (exact, natural 
and social) to examine, in consultation with the spe- 
cialized agencies, the question” and consider appro- 
priate procedures that might be taken in the next few 
years. 

The “committee of experts,” on which the United 
States was represented by Harlow Shapley, past presi- 
dent of the American Association for the Advance- 
ment of Science, and Rensis Likert, of the University 
of Michigan, met in Paris last August and had before 
it almost a hundred specific proposals. Its formal 
report has not yet been issued. According to Nature, 
December 31, 1949, 


- it is understood that in appraising these proposals 
the Committee laid considerable emphasis on the value of 
each project to humanity, from a scientific and a practical 
point of view, on the appropriateness of the project for 
research at an international level, on the resources avail- 
able, the probable cost, the risk of duplication and on 
whether the project is in an underdeveloped field greatly 
in need of stimulation. Three projects were selected 
by the Committee as of first importance: an International 
Computation Centre, an Institute for Neurophysiology, 
and an Institute of the Human Sciences. The first and 
last of these were recommended for immediate estab- 
lishment by the National Research Council of the United 
States Committee on Unesco. 


The whole project is therefore one concerning which 
all American scientists should become thoroughly in- 
formed. Present plans call for a conference of fifty 
or sixty scientists during the summer of 1951 for fur- 
ther examination of plans and procedures. The Com- 
mittee on Unesco of the U. S. National Research Coun- 
cil, now under the chairmanship of Maurice Visscher 
of the University of Minnesota, who recently succeeded 
Bart Bok in that position, is rightly urging that there 
be careful consideration and widespread discussion of 
the proposals in order that the United States repre- 

1The Question of Establishing United Nations Research 
Laboratories. Lake Success, N. Y.: Department of Social 


Affairs, Unesco; New York City : Columbia Univ. Press, 1949. 
290 pp. $2.00. 
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sentatives may have clear guidance at that assembly. 
The report now under review is the basic document for 
preparatory study. 

Typical of many governmental and United Nations 
documents, the greater part of this publication con- 
sists of “annexes.” Here one finds the correspondence 
between Trygve Lie, Secretary-General of UN, and 
the executives of such specialized agencies as the Food 
and Agriculture Organization, the International La- 
bor Organization, Unesco, and the World Health 
Organization. Unesco’s report runs to 74 pages and 
embodies the appraisals and proposals submitted by 
many national delegations or commissions, as well as 
the conclusions and recommendations of the Unesco 
secretariat. It is a document of extraordinary in- 
terest and great importance. Careful attention is 
given to the criteria that should be used in determin- 
ing the fields in which international effort is desirable. 
Such principles as the “ripeness of problems,” remote- 
ness from the main research centers of the regions 
where scientific problems must be studied, transcen- 
dence of national boundaries, and the necessity for 
pooling results internationally, are ably presented. 

Another annex contains the replies from the In- 
ternational Council of Scientific Unions and from its 
constituent organizations, the international unions 
in the fields of astronomy, geodesy and geophysics, 
chemistry, radio science, physics, geography, and 
biology. There is also a record of correspondence and 
consultation with a large number of other scientific 
organizations and individual scientists. Finally, there 
are five special papers submitted by individuals, each 
of whom presents some excellent ideas concerning re- 
search projects that might be undertaken as an inter- 
national enterprise. 

The majority of those consulted were in hearty 
agreement with the general principle of establishing 
United Nations research laboratories and presented 
numerous arguments in its favor. There were, how- 
ever, some negative arguments. At the time of dis- 
cussion of the initial proposal made by the French 
delegation to the Economie and Social Council, the 
delegations from the USSR and the Ukraine expressed 
their full approval of international scientific coopera- 
tion but favored the “strengthening of national re- 
search laboratories and concluded that international 
scientific cooperation could best be achieved through 
this means and through the improvement of inter- 
national exchange of research findings.” A similar 


point of view was later expressed by certain of the 
American correspondents whose replies are printed in 
Annex III. An awareness of this argument is implicit 
in the Unesco statement concerning the basic prin- 
ciples that should determine the criteria for selection 
of research projects, to which I have made reference. 


The other objections referred chiefly to problems of 
a material and presumably temporary nature. The 
problem of scientific personnel, for example, presents 
some very difficult angles. Institutes and research cen- 
ters are even now multiplying throughout the world at 
a faster rate than the scientists can be trained to staff 
them. National scientific developments, particularly 
in the smaller nations, would be weakened or retarded 
if valuable personnel were drawn from them to new 
international centers. On the other hand, the new 
centers might well be organized in such a way as to 
provide much-needed training facilities which would 
soon help the small nations to expand their corps of 
experts. Any way one looks at it, the bottleneck of 
limited numbers of adequately trained scientists and 
engineers appears to be one of the most serious ob- 
stacles in the path of progress toward more universal 
sharing of the benefits of modern science and tech- 
nology. Although we Americans may well be proud 
of recent steps, such as the Fulbright fellowships, 
designed to break through that bottleneck, there is 
much more that needs to be done, at both the national 
and the international level. 

The most frequent objection, however, was based 
on consideration of the expenses that would be in- 
volved. Existing research institutions are everywhere 
appealing for additional financial support. It is quite 
natural to fear that the establishment of central lab- 
oratories might be disadvantageous to them. There 
were numerous suggestions that the United Nations put 
large new credits at the disposal of laboratories and 
research institutes throughout the world where prob- 
lems of international significance are already being 
tackled by well-qualified teams of research workers. 
There is no necessary antagonism between the two 
ideas, other than the inevitable competition for limited 
funds, should both be adopted. One cannot refrain 
from cheering the suggestion that a fraction of the 
money now being spent by many nations upon com- 
petitive armaments could better go to the constructive 
projects envisioned by those who are giving attention 
to the potentialities of modern knowledge as a tool for 
improving human welfare. 

The relationships between the proposed United 
Nations research laboratories and existing inter- 
national bodies committed in whole or in part to the 
advancement of science present many obvious prob- 
lems. Unesco, of course, supports the proposals and 
presumably would be charged with much of the re- 
sponsibility for carrying them through. The Inter- 
national Labor Organization stresses the value of the 
undertaking in certain fields where it has already 
taken action. The International Civil Aviation Organ- 
ization, although doubting whether an international 
organization for technical research in aeronautical 
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construction could produce effective results, believes 
that the establishment of an international research 
eenter for work in cartography and meteorology 
would be desirable. The World Health Organization, 
on the other hand, would reserve to itself the pre- 
rogative of selecting and directing any research on 
the international level in the field of medicine and 
public health. The United Nations Food and Agri- 
culture Organization, moreover, does not favor the 
policy of developing international centers at this time, 
but proposes rather to encourage and support the 
scientific work of national institutions. 

Whatever the outcome of the consideration of the 
important, basic question to which this report is 
addressed, there can be no doubt that the next steps 


will be taken only after the most widespread consul- 
tation with all the organizations and individuals that 
are competent to contribute toward the making of 
wise decisions. Now in the planning stage, the whole 
program may confidently be expected to develop 
along lines that are both practical in nature and 
idealistic in goal. Here is certainly a place where the 
United States may contribute leadership and demon- 
strate a spirit of cooperation that may bring results 
of truly epoch-making significance. The universal 
character of science may yet provide the cement to 
bind together the broken fragments of humanity into 
at least a semblance of “one world.” It ean do so, 
however, only if the intelligence of science is directed 
by dynamie good will. 


Iw 


The Chaotic University 


Eric M. Rogers 


Department of Physics, Princeton University, Princeton, New Jersey 


OME REFORMER once suggested that every 
judge should be required to spend a week in 
gaol, incognito. With similar intent, I would 
require every educator—college president, 

school head, commissioner, administrator of founda- 
tions—to read Aldous Huxley’s Brave New World, as 
a dreadful warning, before taking office. Then, as a 
reward, I would let him read Sir Walter Moberly’s 
The Crisis in The University. 

Brave New World is an entertaining book, but as 
a glimpse of utopia it is emetic. It paints just the 
future world—of gorgeously planned mechanical mar- 
vels and material comfort, soulless educational effi- 
cieney, and utter poverty of spirit—that many an 
educator has been thoughtlessly declaring as his aim. 
In contrast, The Crisis in The University glances back 
on the great past and looks at the present with dis- 
may, but a wind of culture blows through the book and 
will bring refréshing thinking, (and some hopes as 
well as fears) to readers who have the long term good 
of the universities at heart. And it is the privilege of 
universities themselves—in England, in America, in 
the world—to be able to take a long term view, to 
remember a past that stretches back to the age of 
Pericles, to look forward to the future with enduring 


purpose. 
1The Crisis in the University. Sir Walter Moberly. Lon- 
don: SCM Press; New York: Macmillan, 1949. 316 pp. 


$2.50. 





The Crisis in the University is a book about British 
universities and their present failure, as the author 
sees it, to meet their responsibilities. The book is 
neither a wailing complaint nor an angry condemna- 
tion. It is a eritical analysis of the working and aims 
of the universities, by one who has spent his life in 
British universities, studying and teaching in some, 
at the head of some, and now putting his own measures 
to trial in a college of his own founding. The book 
begins with a diseussion of the functions and aims 
that have been claimed for universities by statesmen, 
thinkers, and scholars. There is a comparison of the 
two types of university nicknamed “Oxbridge” and 
“Redbrick.” Redbrick stands for the provincial uni- 
versities which have grown up in the last century, do- 
ing good teaching but offering a meager social life 
because they are mostly nonresidential, with students 
commuting daily. 

Then follows a statement of present failures and a 
Each remedy is shown to be 
either spurious in itself or unworkable in modern con- 
ditions; till finally the author produces a tentative 
suggestion of a eure. And there he leaves the reader.? 

Sometimes a reviewer feels he can extract the es- 


discussion of remedies. 


2 As my colleague Prof. F. F. Stephan put it: “In his main 
discussion Sir Walter acts like a receiver in bankruptcy, 
reporting on the universities. He asks, ‘What are their 
liabilities? What are their assets? How can we keep the 
eritical situation from destroying the assets in hand, and get 
the business of the universities back on its feet?” 
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sence of his author’s theme and save people the trouble 
of reading the book itself. But this is emphatically 
not a book to be summed up in a few sentences such 
as, “The author thinks the universities are going down- 
hill.’ The book is vital, solid, thorough discussion; 
so full of good criticism and able comment and apt 
quotations that I cannot justly condense it—I can 
only urge all who value our universities to read it for 
themselves. Sir Walter is diagnosing the ill health of 
universities of his own country. I believe we in the 
United States are threatened with much the same ill 
health; but we are barely aware of the trouble be- 
cause we are preoccupied with more superficial mat- 
ters, such as new examinations and schemes of study, 
which give an appearance of sound health. But as 
we read Sir Walter’s book, you and I will find we too 
have our doubts about our universities: not of their 
suecess in direct teaching and training but whether 
they are meeting their higher responsibilities of last- 
ing education, of providing spiritual values and main- 
taining a culture which makes the ultimate difference 
between an educated civilization and a well-taught 
system of robots. Let us look at the results of our 
own work. If we talk with a well-trained lawyer, 
we are impressed by his knowledge of law and his 
clear grasp of our problem. We are pleased by the 
penetrating way in which he pins us down to clearer 
wording. If we talk with a successful business ad- 
ministrator, we are impressed by his knowledge of 
his business and his ease in dealing with people. If 
we talk with a young man just starting on a jceb, we 
are impressed by his keenness and growing interest 
in the special information connected with his work. 
If we talk with a well-settled householder, proud of 
his house, secure in his job, we share his genuine 
pleasure in a well-ordered house, his pride in efficient 
machines to heat the house or wash his laundry or 
bring him entertainment. Yet there is something 
missing, something apart from intellectual informa- 
tion and material comfort and pleasures. Where is 
the sense of strong guiding values, to shape a life, 
to command a decision? Where is the enjoyment of 
intellectual reflection? Where is the fiery interest in 
understanding which education distilled out of grow- 
ing evilization and gave to a privileged few, which we 
now claim to offer to so many? Yes, people have 
We meet a philosopher here in our daily 
life, a happy musician there, a real thinker or delighted 
reader in many a home. Yet these glimpses are too 
rare. Have our universities done all they can to foster 
such culture? We believe that in such intangible 


these things. 


* The Crisis in the University has stirred up some strong 
discussion in England. A critique of it in The Cambridge 


Journal for June 1949 led to a set of argumentative articles 
in the Universities Quarterly, November, 1949. 





values may lie the greatest benefits that college years 
can bestow. But in voicing doubts we are not so much 
blaming universities for failing to do their work well 
as questioning their view of what their real work is. 
And that is always a dangerous and unwelcome kind 
of question. 

The virtues that we miss are not the simple concrete 
ones like spelling or physics or even an integrated un- 
derstanding of the social sciences, but intangible 
things, emotional, moral and spiritual, which add up 
to a tremendous total, the spirit of man. When we 
turn to the current generation of students, Sir Wal- 
ter’s concern will certainly touch us. Again we hesi- 
tate to embark on such criticism; but it is much easier 
to read about universities at a distance in another 
country, and see their aims questioned and troubles 
discussed. So we can start reading Sir Walter’s book 
with a quiet heart. I do not think it will remain quiet 
for many pages—with Sir Walter’s kindly but unre- 
lenting help we shall soon start taking stock of our 
own universities. 

The book starts by asking what universities should 
provide for the students of today (in addition to the 
information and direct training, which, if needed 
alone, could be provided better by technical schools). 
Sir Walter says: 


When we turn to the primary questions, concerning the 
things thet really make or mar a university, and ask 
‘“What are universities for? What effect should they 
have on their alumni? What are their responsibilities to 
the outside worl2?’’ we are asking questions to which 
a minority of university teachers return discordant an- 
swers and the majority return no clear answers at all. 
Beneath the facade of development and hopefulness, the 
British universities of today share with the universities 
of the world a peculiar malaise and impotence. They 
have little inner self-confidence, because they lack, and 
are increasingly aware that they lack, any clear, agreed 
sense of direction and purpose. 

At this moment they cannot give an effective lead be- 
cause they themselves share, and have shown small sign 
of transcending, the spiritual confusion of the age. 


and he quotes Sir Richard Livingstone: 


What the world most needs and most lacks to-day is a 
clear and worthy view of life. ... What do we do to 
give the undergraduate such a view? TI think we must 
reply, ‘‘Little or nothing.’’ 


This introductory section is not so much a catalogue 
of woe as a gentle pointing out of those higher values 
which the older universities cherished, which we here 
envy and would cherish too if we had time to attend 
to them. 

Sir Walter then traces the changes in university 
teaching and life through the following stages in the 
last 200 years: 
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(i) The classical university, based on Christian and 
Graeco-Roman traditions, which he describes with lov- 
ing care. 

On this view the chief duty of the university is to pro- 
duce good citizens. It should train an élite who are to 
be the future leaders in affairs and in the learned pro- 
fessions. .. . 

Neither training in the technique of particular callings, 
whether ecclesiastical or secular, nor the advancement of 
knowledge is its primary function, though it may con- 
tribute to each. The training it gives is an initiation of 
select young people into their cultural inheritance. In 
Matthew Arnold’s words it seeks to familiarize them 
with ‘‘the best that has been thought and said in the 
world’’ and so to bind together the generations through 
their sharing in a common intellectual estate. . . . In the 
same vein, the authors of the recent Harvard Report on 
General Education in a Free Society define ‘‘the abilities 
to be sought above all others in a general education,’’ as 
being ‘‘to think effectively, to communicate thought, to 
make relevant judgments, to discriminate among values.’’ 
In so doing, they echo Newman and imply that the quali- 
ties at which Oxford and Cambridge aimed in the middle 
of the nineteenth century are still of major importance 
in the middle of the twentieth. 


(ii) The liberal university, with insistence on re- 
search, a diversity of studies, and a detached academic 
life. 

(iii) The technological and democratic university, 
which is the present stage, and in some ways a regret- 
table one. It has come with the growth of science. 
In this last development, Sir Walter seems to feel 
that the American universities have led the transition 
sanely, whereas in England it has been hurried on by 
war and by changes in the social system. 

Within the universities as without, these two influ- 
ences, the technological and the proletarian, are in course 
of producing a new culture; and this differs sharply from 
that in which universities were nourished and took their 
shape. It condemns liberalism as being aristocratic and 
fastidious rather than equalitarian, . . . and as exalting 
a sterile scholarship rather than being frankly occupa- 
tional and utilitarian. 
ing’s sake’’ as an idol to be demolished. 


It regards ‘‘learning for learn- 


Sir Walter ends this section: 


We have had the Classical-Christian university, which 
was later displaced by the Liberal university. This in 
turn has been undermined, but not as yet superseded, by 
the combined influence of democratization and technical 
achievement. What we have in fact to-day is the chaotic 
university. 

In discussing the functions and aims of the univer- 
sities, Sir Walter goes far beneath the surface fune- 
tions and asks what part the universities have played 
in civilization hitherto and what they shall do in the 
future. Of course the answer to the second question 


depends on the value judgments one makes of eivili- 
zation and its present trend. Some people want uni- 
versities today to provide first-class technical training. 
Some go farther and want them to lead in planning 
and producing planners for a technocracy. Others 
look nostalgically towards the days when universities 
were places of quiet and culture, giving to a few the 
“leisure to learn to live.” Sir Walter does not judge 
thus. He accepts some of the changes of curriculum 
and general life but he also looks for an element of 
lasting culture, of intellectual delight and spiritual 
salvation, which can give much needed guidance. 


Finally the argument for a ‘‘eultural’’ education 
must be judged in the light of the world-crisis. In such 
a time first things must come first, necessities before 
luxuries. How this truism is applied to the university 
problem, will depend on how we picture the challenge 
of our time. If the world’s troubles are due first and 
foremost to failure to apply systematically appropriate 
means to agreed ends, then what we need most is more 
and better experts, and the first task of education will 
be to produce them. On the other hand if our most 
intractable divisions are concerned with ends, if they 
arise from the difficulty which two men find in living 
together peaceably in a house, or two nations in a world 
even when food and warmth and clothing and the other 
necessities of life are amply provided, if the most serious 
menace is not scarcity but ‘‘envy, hatred and malice and 
all uncharitableness’’; the mental commodity most in 
demand will be practical wisdom rather than specialized 
expertise. 
service demanded of the universities will be that they 
should turn out an élite who will be men of judgment and 
‘skilled considerers of human things.’’ 


In that case the most urgent and practical 


As he sees the chaotie university of today, it has lost 
its intellectual and spiritual leadership. Its whole 
body, students and faculty, need a vital sense of right 
and clear opinion, and the lack of this has brought 
the universities to a crisis in which they cannot provide 
for the world. It is indeed a crisis if the universities 
have lost their leadership. Students do need help to 
make up their minds on major issues that confront the 
world. More important still, they need to realize that 
they must have a mind of their own on such matters. 
“We cannot without absurdity have an open mind 
about having an open mind.” 

The kernel of the crisis, Sir Walter believes, is 
neutrality of students, of faculty, of the university as 
a corporate whole—failure to mind about primary 
problems, failure to be alive to them, failure to realize 
which are the primary problems. 


So far as their university studies are concerned, most 
students are nowhere confronted with the challenge or the 
opportunity to see life steadily and whole. ... They 
may never come of age morally, as persons able to de- 
cide and to act as responsible human beings. In prac- 
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tice, of course, students must and do integrate their 
lives in some degree, but generally the university does 
not help them. In this respect it leaves them to the in- 
fluence of agencies of a sub-university grade, such as 
the cinema and the cheap newspaper. Indeed by absten- 
tion it insinuates an impression that such integration is 
not a matter of the first importance. . . . The modern 
university is betraying its students. The more un- 
thinking type of student simply drifts. Some sort of 
embryo of a working creed he must have; no one out of 
an asylum ean live without it. But his version is un- 
critical and mainly unconscious, it is picked up at hap- 
hazard, and it is muddled and incoherent. He never 
faces as a whole the social problem or the problem of his 
personal life. . . . On the other hand, the thinking type 
of student is concerned, and often passionately, to find a 
working philosophy of life. He discusses major ques- 
tions constantly. But since he has little help from the 
university, his discussion is often callow and has small 
reference to ‘‘the best that has been thought and 
known.’’ Thus, of the these two types, the former is not 
being helped to ask, nor the latter to answer, the really 
fundamental questions; and the university is doing its 
duty by neither.... 

We must remember that even for the Christian—and a 
fortiori for the modern university—the ultimate enemy, 
the enemy with whom there should be war to the knife, 
is not the ardent and conscientious atheist or totali- 
tarian. It is the trivial-minded irresponsible thinker 
who does not take seriously his obligation to seek truth 
and to ensue it. 


Having shown why he holds there is a crisis, Sir 
Walter discusses first palliatives, then remedies. For 
palliatives he pleads for such things as better residen- 
tial facilities for Redbrick, and changes of curriculum 
to include some integrated general education courses. 
Considering major remedies: 

(1) He rejects a return to the historical tradition 
of classical humanism as impossible in view of the 
growth of democracy and the advance of science. 

(2) Nor it is practicable to return to an explicitly 
Christian basis—such as the old European universities 
once acknowledged—except for colleges with definite 
church afiiliations. 

(3) He then discusses in detail the claims of “sci- 
entific humanism” put forward by keen thinkers and 
enthusiastic planners. He does not seem to like this 
cure, although he gives science and scientists them- 
selves full praise. I think he is arguing against a 
small, rather extreme group; but his refutation is still 
important to us as scientists. So here are the tenets 
he ascribes to the scientific humanists. (I have added 
some comments of my own in parentheses.) (a) Uni- 
versities should be better organized, with less profes- 
sorial wastefulness. “Capable administrators abhor 


waste and inefficiency and earnest reformers abhor 
avoidable delay,” says Sir Walter with his tongue in 


his cheek. (Save money, economize power. But 
“Where shall wisdom be found, and where is the 
place of understanding? Man knoweth not the price 
thereof....”) (b) The universities should lessen their 
insistence on pure learning, much of which is anti- 
social, a cloak for the vested interests of the scholar. 
(The ivory tower may yet be a watchtower for civili- 
zation.) (¢) Thoroughgoing rationalism is needed. 
The methods of physical science should be operated 
over the whole field of knowledge. (The methods of 
physical science are adjusted to its problems and ma- 
terial. It is dangerous to extrapolate them. Rash at- 
tempts to apply them to social sciences narrow the 
view and distort both problem and material.) (d) 
The universities must ally themselves actively with the 
forces making for social progress. (What is social 
progress? What is truth?) 

Sir Walter considers these critical suggestions very 
valuable as comments with much general truth; but he 
disagrees with their one-sidedness. In fact their last 
point, (d), really gives the show away. Such critics 
or reformers are trying to tie the universities to a 
particular scheme for the advance of civilization, a 
scheme of planning. Should not the universities, like 
the King, be above political parties, even the best of 
political schemes? 

Do we not meet scientific humanism in America, 
when social scientists ask for integrated courses in 
physical science to teach their students scientific 
method; or when physical scientists preach their meth- 
ods as models for other fields, or even forsake their 
studies to set the social sciences right? 

However much good there is in these suggestions 
for the future of the universities, there is a flavor of 
dogmatism, of a cult, which Sir Walter exposes. 

The myth that Latin prose provides an adequate basic 
mental training for the engineer or the administrator 
is now discredited. But those who would simply, for 
‘‘Latin Prose,’’ read ‘‘the experimental method of 
physies’’ or ‘‘a training in statisties’’ are guilty of a 
similar fallacy. 

He refers to a discussion between two groups: 

One consisted of ‘‘scientific-humanists’’ who regard 
the world’s chief need today as being further technical 
advance. . . . Our most urgent requirement is that these 
advances should go further and faster, and that hunger, 
cold, disease and distance should progressively be over- 
come. Against them others, including some scientists, 
contended that our primary problem is one of human 
relations; it is how we are going to live together in peace 
and amity in a world where destructive power has grown 
beyond all imagination. Our worst trouble is not that 
there is too little to go round, but that there is not a 
sufficiently general will that, whatever there is, should 
go round. 


He suggests that trying their cure for the crisis in 
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the universities would carry our civilization still far- 
ther from the life of the spirit, perhaps nearer to a 
“brave new world.” 

What then does Sir Walter suggest as a remedy for 
the crisis? He has no easy cure of clear promise, but 
he has a suggestion. He, himself a devout Christian, 
suggests that small Christian groups within the great 
universities should make themselves felt and heard, 
becoming what Toynbee would term “creative minori- 
ties.” He would not try to make the universities of- 
ficially Christian or even to fill them with Christian 
teachers or students by some selection process. 

Christians should work for an ‘‘open university.’’ 
This does not mean [one] which is shapeless or neutral. 
But it hospitable. . . . No 
thinking will be suppressed as ‘‘dangerous.’’ Above all 
there will be no ‘‘tests for teachers,’’ no articles of 
faith, . . . prescribed as a condition of service. 


+ 


means one... which is 


But he would say to those who are Christians, “Speak 
your mind. Even in your academic work let your 
principles appear. Where you see right or wrong, 


say so. Continue a discussion into the field of religion 
At first this seems a rather 
specialized solution, but as one reads Sir Walter's 


or ethics without fear.” 


good sense and moderate words one realizes that he, 
as a wise, believing Christian is advocating in his own 
terms what would apply in much the same way to 
groups with other beliefs. I think he would weleome 
the growth in the universities of other religious groups 
similarly intent on making their spiritual thinking and 
moral minding felt. So I would read his advice, per- 
haps without his entire agreement, as this: Let us, at 
the expense of some comfort and some academie prog- 
ress, encourage the growth of serious thinking and 
ethical discussion, encourage a sense of the value of 
having values, by means of any groups of people, 
Christians and others, who will seek a clearer view and 
speak their minds on the ultimate problems of the 
day, who feel that “people matter,” who would agree, 
perhaps, with the old saying: 

“Labor, art, worship, love: these make men’s lives.” 


ae 


The Question of Plasmagenes 


Jack Schultz 


Institute for Cancer Research and Lankenau Hospital Research Institute, Philadelphia 


ITH THE PERSPECTIVE of a tri- 
umphant chromosome theory of heredity, 
E. B. Wilson (5) could write in 1925: 


Modern genetic experiment has given an overwhelming 
demonstration not only of the leading role played by 
the nucleus in heredity, but also of its particulate or 
corpuscular organization, in the sense that it is composed 
fundamentally of small entities (‘‘genes,’’ ‘‘factors,’’ 
or the like) that are self-perpetuating and within certain 
limits independent of one another. We have very little 
genetic evidence in the case of the cytosome; but the fact 
that it is available in the nucleus predisposes us to adopt 
a similar conception of the cytoplasm. 
The proceedings of the 1948 Paris symposium Unités 
Biologiques Douées de Continuité Génétique, pub- 
lished not quite 25 years after Wilson’s magnificent 
survey, are useful as a report of progress in the analy- 
sis of cytoplasmic heredity. Thanks are due the 
editors and organizers of the symposium for an imag- 
inative approach. It was originally intended, appar- 
1Unités Biologiques Douées de Continuité Génétique. 
Colloques Internationaux du Centre National de la Recherche 


Scientifique, Paris, Juin-Juillet, 1948, Vol. VIII. Paris Ve: 
Publications du C.N.R.S., 1949. 


205 pp. 1000 fr. 





ently, to provide a coverage more closely approximat- 
ing the title; but H. J. Muller, who was to have 
discussed the chromosomal genes, was unable to par- 
ticipate. The result is not, as might be thought, 
Hamlet without the Dane, but an attempt to ascertain 
the principles behind the phenomena of genetie con- 
tinuity. 

What are the advances in the period since Wilson’s 
book was written? They perhaps fall into two ecate- 
gories, those having to do with the chemical identifi- 
cation of the self-perpetuating bodies, and those hav- 
ing to do with the refinements of technique for 
detecting these bodies. In the first eategory, com- 
bined cytochemical and genetie techniques and the 
identification of viruses as nucleoprotein in constitu- 
tion make it seem probable that cellular structures 
containing nucleic acid possess genetie eontinuity. 
The advances in genetic technique, in the detection 
of extrachromosomal heredity, are not so much ad- 
vanees in principle as in application of the standard 
Mendelian techniques to organisms in which cellular 
heredity can easily be studied—the “acellular” Pro- 
tozoa, and other microorganisms. The newer studies 
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of biochemical systems and their genetic control enter 
the picture in the discussion of the role in gene action 
of self-perpetuating cytoplasmic elements. 

With the analysis by Sonneborn of the kappa 
factor in Paramecium as a cytoplasmic element, and 
the discussion by Spiegelman and Lindegren of the 
so-called adaptive enzymes as self-perpetuating ele- 
ments, the recent discussion of cytoplasmic factors in 
heredity may fairly be said to have begun. The data 
were seized upon by Darlington, and integrated with 
the studies of viruses in a provocative essay on 
“Heredity, Development and Infection.” It should 
be kept in mind that similar approaches date back 
to the 1890’s, when Altmann’s bioblasts, and the intra- 
cellular pangenesis of De Vries were in the fore- 
ground. Indeed, the statement of Wilson regarding 
the chondriosome theory of Benda and Meéves is not 
without its contemporary applicability: “But as most 
leading investigators in the field have recognized, what 
was new was not the thing itself, or even its theoretical 
treatment but only an impulse to its further investi- 
gation. 

Darlington’s own presentation of the plasmagene 
theory in the present symposium lays its emphasis 
on the corpuscular nature of cytoplasmic heredity. 
The picture he presents is somewhat 
slanted: according to this, the emphasis on chromo- 
somal heredity was owing to the isolation of European 
and American genetics at the time of World War I, 
the European workers being concerned with the cyto- 
plasm, the Americans with the nucleus. The error 
in this picture is of more than casual importance. 
Aside from the fact that the workers on Drosophila, 
for example, were fully aware of the possibilities of 
cytoplasmic heredity (see the section on cytoplasmic 
inheritance in the first edition of the Mechanism of 
Mendelian Heredity (2)), a question of technique is 
involved. The genetic experiments which were the 
support of the chromosome theory of heredity were 
not carried out on mutants produced for the purpose. 
Each new mutant was an independent discovery, its 
analysis a research in itself. Exceptions to the stand- 
ard Mendelian rules were eagerly seized upon, and 
their place in the scheme of things determined. The 
eases of maternal inheritance were recognized as im- 
portant in the study of nucleocytoplasmic relations, 
carefully analyzed, and found to depend on specific 
chromosomal genes. But the fact is that in the hun- 
dreds of mutants analyzed, there has been found only 
one exception (discussed by L’Heritier in this sym- 
posium) to a strict chromosomal inheritance. These 
facts, it would seem, provide positive evidence either 
of a deficiency in the genetic technique, or of the 
relative unimportance of the cytoplasm in heredity 
in Drosophila, and indeed in most animals. 


historical 





A possible defeet in the genetie technique for the 
study of cytoplasmic heredity has indeed long been 
obvious. The small amount of cytoplasm carried into 
the egg by the sperm places the quantitative ad- 
vantage with the egg cytoplasm, and only under very 
special assumptions concerning rates of multiplication 
could competing elements survive a cross in which 
they entered with the male parent. Such arguments 
were not unfamiliar during the time that Darlington 
supposes American genetics to have been insulated 
from the facets of eytoplasmie heredity (Loeb’s “em- 
bryo in the rough,” and the discussions of Conklin). 
One could conceive that selective forces in evolution 
had so operated that nucleus and cytoplasm were 
mutually conditioned—and under these circumstances 
experiments of a different type than the genetic 
would be required to determine whether the cytoplasm 
acted as a supply of nutrient for the nucleus, the 
metabolism of the whole cell then being considered 
as a by-product of the reproduction of the genes—or 
whether the cytoplasm itself contains systems of 
autonomously replicating units, the cell as a whole 
operating through the integrated action of the nu- 
clear and cytoplasmic units. The difficulty with this 
type of analysis, to which attention will be paid 
later, is that the function of the nucleus in the de- 
veloping egg becomes manifest only at the later stages 
of cleavage. Clearly, it is essential for the further 
analysis of the problem to study not the organism as 
a whole, but the heredity of the individual cell type. 

Indeed, the studies of the heredity of microorgan- 
isms have been rewarding in just this direction. Such 
work is represented here by the papers of Lwoff and 
of Sonneborn and Beale on Protozoa; of Delbruck 
on the bacteriophage; of Bawden on the plant viruses; 
of Taylor and of Hotchkiss on the transforming 
agent of pneumococcus; of Ephrussi on yeast; and 
of Monod on the adaptive enzymes of bacteria. In 
the Protozoa, the transmission of the formed bodies 
of the cytoplasm at each cell generation is a visible 
evidence of cytoplasmic heredity, a fact which Lwoff 
traces through the complexities of its manifestation. 
He shows that the structures maintained owe their 
being essentially to two types of element, one related 
to the centrosomes and centromeres of the Metazoa, the 
other to the plastids of plants. Thus the differentia- 
tion in bands of cilia is maintained by corpuscles 
which are seen under the microscope to divide, to 
orient after division, and to take part in the forma- 
tion of substances around them. Similar cases in 
Metazoa, it may be noted in passing, have been shown 
to be under nuclear control, and even, in the spectacu- 
lar ease of the apyrene sperm of the gastropod mul- 
luses, have been shown by the Pollisters to involve the 
migration of the centromeres of the chromosomes into 
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the cytoplasm. One would perhaps hesitate to offer 
this case as a model for those who discuss gene- 
initiated plasmagenes, for in the apyrene sperm the 
centromeres do not multiply in the cytoplasm; they 
simply function as centrosomes, acting as synthetie 
centers for the formation of sperm tails. This rela- 
tionship of the cilia of the Protozoa, and their formed 
structures in general, to the two types of autonomous 
element was familiar to the older workers, and may be 
found summarized in Wilson’s book. It is a useful 
service to have interest in these structures revived in 
the modern context. Not the least remarkable faet 
is that the types of genetically continuous unit that 
are established with certainty are still only those dis- 
covered in the early explorations of biological material 
with the oil immersion lens of the microscope: ¢entri- 
oles, plastids, and chromosomes. The behavior of the 
mitochondrial granules is no less in doubt today than 
it was in Altmann’s time. 

The approach of Sonneborn and Beale, on the other 
hand, is novel. Given a specifie cytoplasmic com- 
ponent that can be destroyed experimentally, and the 
means of testing its regeneration under diverse en- 
vironmental and genetic conditions, it is clear that 
results of the highest importance for the general 
problem of nucleocytoplasmie relationship should be 
obtainable. Sonneborn has used the antigenic be- 
havior of Paramecium aurelia for this purpose. In 
clones descended from single animals antigenie di- 
versities are shown to be purely cytoplasmic, and 
transformation from one to another of the different 
types can be brought about by appropriate treatment 
with antiserum, and choice of culture condition after 
treatment. When, however, crosses are made with 
another clone, displaying a different range of anti- 
gens, the antigenic potentialities of the offspring 
depend upon the nucleus and thus are genically con- 
trolled. This is a situation explained by Sonneborn 
and Beale in terms of plasmagenes, which in this 
case must be conceived to be gene-initiated, since 
their characteristic specificities appear only in the 
presence of the appropriate chromosomal genes. It 
appears from later work that Sonneborn inclines now 
rather to the view that the assumption of plasmagenes 
is not required to explain the facts of cytoplasmic 
heredity in these cases, but views them rather as 
alternative steady: states-in-a~system of: alternative 
pathways from common preeursors. The products of 
reaction are mutually inhibitory of each other’s for- 
mation, so that whichever is first formed persists. 
This possibility was pointed out by Delbruck as an 
alternative to the plasmagene idea during the sym- 
posium under review. The existence of such an 
alternative helps to dissociate two separable ideas, one 
the existence of competition for substrates and the like 





in the cell, the other the question of demonstration of 
the self-perpetuating units, easy when they are visible 
under the microscope, but quite difficult otherwise. 

What are the criteria of self-perpetuation in sys- 
tems where only the activity or the amount of a sub- 
stanee ean be measured, and reproduction cannot be 
seen? They have been much discussed in connection 
with adaptive enzymes, in the present volume by Mo- 
nod, and elsewhere by Spiegelman (4). The essential 
point appears to be the increase of adaptive enzyme 
according to an autocatalytie curve, which Spiegel- 
man explained as due to the synthesis of replicas of 
the enzyme-substrate combination, for which he used 
the term plasmagene. Monod takes a different point 
of view, having based it on analyses of two systems 
of gene-controlled enzyme, where the enzyme activity 
was studied in vitro, demonstrated to be present in the 
bacteria adapted to a given substrate, and absent in 
the nonadapted cultures. He prefers, rather than 
the plasmagene speculation, to consider the kinetic 
possibilities inherent in the combination of gene 
products of low molecular weight, with protein pre- 
cursors and substrate. The question may be raised 
as to whether this is more than a formal difference. 
As Monod points out, the essence of the concept of 
self-perpetuation is the necessity of a preexistent 
molecule of similar strueture. Where the §-shaped 
eurve can be obtained without such postulates, the 
plasmagene concept is unnecessary—but this does 
not, of course, disprove it. 

The definition of the plasmagene is a loose one at 
present. Both Sonneborn and Darlington are in- 
clined to eall any self-perpetuating element in the 
cytoplasm a plasmagene, be it the kappa particle 
concerned with the killer phenomenon of Paramecium, 
the plastids of plants, a viruslike element such as 
L’Heritier’s “genoid” in Drosophila, or what have 
you. For a group ineluding the bacteriophage, eases 
of viruses transferred by grafting, and possibly also 
kappa, Darlington prefers the term “proviruses,” 
supposed to have been derived more recently in evo- 
lution from the plasmagenes. As is not unusual with 
Darlington, this is perhaps more a metaphor than 
an analysis. As the individual eases are inspected, 
the discussion transforms itself in the other papers 
into the familiar one of the evidence for ,the intrinsic 
rather than the extrinsic origin of the viruses. 

For example, Delbruck’s beautiful presentation of 
the genetics of the bacteriophage (bacterial viruses) 
gives us a picture of an organism of considerable 
complexity, composed of a considerable number of 
subunits, and thus not to be thought of easily as a 
single protein molecule without stretching the term. 
The intensive genetic analysis of the phage and of 
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the relations with its host opened up by the studies of 
mixed infections (crosses), are a far cry from the 
generalities of Darlington’s discussion. And in her 
studies of the lysogenic strains of Staphylococcus, in 
which the bacteriophage operates as a masked virus, 
Rowntree favors an extrinsic rather than an intrinsic 
origin of the virus. L’Heritier’s paper on the virus- 
like body (the genoid) responsible for sensitivity to 
CO, in Drosophila leaves the question of origin open. 
But a large part of the argument for considering 
this body a plasmagene rests on the case of kappa in 
Paramecium. And in the ease of kappa itself, the 
recent studies of Preer (3) have shown this particle to 
contain desoxyribonucleic acid, and have thus pre- 
sented a plasmagene with the chemical composition 
of a nucleus, at least in part. 

The problem of the chemical composition of self- 
perpetuating bodies has been conceived in terms of 
nucleoproteins since the time of Miescher, one may 
suppose. The recent approach stems from the studies 
of the chemical composition of viruses and from 
cytochemical studies of chromosomes, the association 
of the nucleic acids with biological self-reproduction 
having emerged from a variety of studies. The most 
striking demonstration is perhaps the work on the 
transforming agents of the bacteria, to which three 
papers are devoted in this symposium. Following the 
work of Avery, McLeod, and MacCarty, in which the 
transformation of polysaccharide type in pneumo- 
coceus could be induced by a desoxyribonucleic acid 
fraction giving no protein test, Hotchkiss has studied 
the amino acid composition of such fractions. He 
estimates that his preparations contain not more 
than 0.2 percent protein, and is hence inclined to look 
toward the nucleic acid as the bearer of specificity. 
Work still to be regarded as in its early stages gives 
indication of differences in the ratios of the purines 
and pyrimidines in different types of nucleic acid, thus 
opening an exciting prospect of studies of nucleic 
acid structure in relation to specificity. The contribu- 
tion of Boivin, Vendrely, and Tulasne takes the same 
point of view, extending it to the general possibility 
that the ribonucleic acids of the cytoplasm may also 
be the determiners of the specificity of the proteins. 
This is perhaps the trumpet call of a revolution in 
thought about the chemical basis of biological speci- 
ficity ; even if it should turn out to be only the flourish 
of a minor engagement, the present possibilities are 
too intriguing to be disregarded. Especially is this 
emphasized by Taylor’s finding that the pneumococeus 
preparation itself has at least two components, each 
responsible for a specific transformation. 

The pneumococcal nucleic acid is of the desoxy- 
ribose type, like that of the nuclei. The plant viruses, 
on the other hand, contain only ribosenucleie acid, 


like the plant plastids. In these cases, the specificity 
has been thought of largely in terms of the proteins, 
due chiefly to the differences found by Stanley and 
Knight, and more recently by Knight (1) in the amino 
acid content of some strains of virus. Bawden is 
critical of these views in his discussion, coming to 
the conclusion that at the present time the relation 
between the composition of the viruses and their spe- 
cific effects upon their hosts remains obscure, and that 
these differences may just as well be correlated with 
the nucleic acid as with the protein moiety of the 
virus. 

With the view that the nucleic acids can be regarded 
as associated with processes of synthesis and self- 
perpetuation, it has been tempting to consider the 
nucleie acid-containing granules of the cytoplasm as 
self-perpetuating—a view emphasized by Claude. 
This view derives its support from an analogy with 
the behavior of the plant plastids. Thanks to the 
analysis presented by Rhoades, these also give one 
type of model of the interaction of nuclear and eyto- 
plasmic units. Rhoades was able to show that a 
specific type of chlorophyll variegation in maize, in- 
herited as a recessive gene, actually is due to muta- 
tions induced in the plastids under the influence of 
the specific genotype. A case in yeast, reported by 
Ephrussi, of a mutation in colony type induced by 
acriflavine treatment, possibly also involves a plastid- 
like body, containing the cytochrome oxidase system. 
Here there is no relation as yet found to the nuclear 
In both cases the cytoplasmic units can be 
considered as symbionts. But the fact that gives 
pause is that both (assuming the yeast unit to con- 
tain nucleic acid) do contain the nucleic acid com- 
monly associated with the cytoplasm in animals. Ac- 
cordingly, the treatment of the problem of plasma- 
genes in animal development, by Brachet, is most 
welcome, filling a needed place in the symposium. 
Oddly enough, his examination of the embryological 
facts in animals is more to the point of the symposium 
than the two papers on plant development by Camus 
and by Gautheret. These studies, interesting aspects 
of the relations of the auxins to morphogenesis and 
tumor formation in plants, present material still to 
be analyzed from the point of view of the units in 
nucleus or cytoplasm responsible for the changes. 

Brachet faces the issue squarely, considering the 
types of evidence needed to show that there are in 
the cytoplasm  self-perpetuating particles whose 
varied distribution in the cells of the organism is 
responsible for its differentiation. From the com- 
bination of genetic and cytochemical experiments with 
those of experimental embryology that is possible in 
his amphibian material, he reaches the conclusion 
that at the present no evidence exists for the autono- 


genes. 
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mous determination without nuclear participation of 
the specificities of cytoplasmic particles. Following 
a hypothesis by T. H. Morgan, he finds the most 
attractive speculation on the nature of differentiation 
in a sequence of changes induced reciprocally on each 
other by nucleus and cytoplasm—a point of view 
the present writer has also taken. 

All in all, one is left with the feeling that the con- 
cept of gene-initiated plasmagenes has received no 
support in this volume, especially in the light of 
Sonneborn’s more recent work. But the importance 
of this type of work for the understanding of cellu- 
lar heredity cannot be overestimated. The plasma- 
genes are only one hypothesis; it is from the experi- 
mental material that new ones are born. The plasma- 
gene hypothesis itself, aside from Spiegelman and 
Monod’s kinetic considerations, was essentially the full 
recognition that a hierarchy of hereditary units may 
exist, in which the genes take precedence. The nomen- 
clature is unfortunate; as said before, the most diverse 
types of material have been called plasmagenes. That 
this should occur at a time when the approach is be- 
ing made to a definition of the gene in terms of a 
single function per gene has not conduced to clarity 
in thought. Defining the term plasmagene in one 
paper as an incomplete gene replica, and in another 
as an independent symbiont is not helpful. 


One aspect of the results that may be stressed is 
the substantial importance of symbiosis in biological 
systems. We have become increasingly aware of the 
important role of the intestinal flora of such organ- 
isms as the mammals. In the context of this sym- 
posium, the problem of symbiosis appears on an 
intracellular basis, where the statistical considerations 
of the competitions between types are diffieult to dis- 
tinguish from those involved in such systems of 
chemical reactions as that postulated by Delbruck as 
an alternative to plasmagenes. Indeed, if plasma- 
genes existed, they might very well behave according 
to Delbruck’s “alternative.” It is necessary to de- 
velop concepts of the kinetics of self-perpetuation 
which might permit a testable differentiation. 

It is evident, with this resumé, that the only definite 
cases of self-perpetuating elements in the cytoplasm 
that require the presence of identical preexisting ele- 
ments for their formation, and that perpetuate spe- 
cific changes in their own structure (mutants), are 
plastids, viruses, and the “central apparatus” in plants 
and animals. The existence of subsidiary levels of 
self-perpetuation remains in the questionable state it 
oceupied in Wilson’s time. Such phenomena are by 
no means excluded, but ways of testing for them have 
still to be devised—methods that will direetly attack 
the function of the nucleus and its relation to the 
growth of eytoplasmie units. 
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The Committee on Foreign Compendia 


H. B. Hass 


General Aniline & Film Corporation, New York City 


HE COMMITTEE OF American Chemists 
which eventually became the Committee on 
Foreign Compendia of the American Chem- 
ical Society had its beginning when Aristid V. 
Grosse, then with the Houdry Corporation, proposed 
the idea to me on Thanksgiving Day in 1945. Dr. 
Grosse offered to take on the burden of being secre- 
tary if I would serve as chairman. We held these 
offices until January, 1950, when Dr. Grosse was pre- 
vailed upon to accept the chairmanship. At present 
the other members of the committee are: Roger 
Adams, Marston T. Bogert, W. Conrad Fernelius, 
Henry Gilman, Ernest H. Huntress, C. S. Marvel, 





Linus C. Pauling, Glenn T. Seaborg, and Floyd T. 
Tyson. 

The purpose of the committee is to follow the situ- 
ation with respect to the two most important encyclo- 
pedias of chemistry: Beilstein’s Handbuch der organ- 
ischen Chemie, and Gmelin’s Handbuch der anorgan- 
ischen Chemie. It was fairly obvious that the devas- 
tation of World War {TI must have interfered seriously 
with the functioning of these two organizations. A 
poll of practicing chemists disclosed no one who felt 
that these great handbooks were dispensable. The im- 
portant questions were: Could the compendia be 
saved? What could we do to help? 
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It was soon discovered that very little foreign lit- 
erature had been available to either Beilstein or Gmelin 
from 1940 on, and lists were secured from Drs. Richter 
and Pietsch of the books and journals which were in- 
dispensable to the task of summarizing the world’s 
research in organic and inorganic chemistry. Appeals 
were then made to American chemists who had such 
journals and were willing to sacrifice them for the 
common good. The result was a heartwarming evi- 
dence of the generosity of American chemists and of 
the truly international nature of science. Most of the 
requested publications were promptly supplied. The 
American Chemical Society appropriated funds to 
cover the cost of transshipment. 

Almost at once the problem of duplicate sets of 
journals arose. It was decided after consultation with 
the editors that these also would be forwarded, to be 
used toward the restoration of bombed-out libraries 
or in trading for missing journals. 

Many authors or publishers of desired books con- 
tributed American Chemical Society 
donated copies of its journals. In short, the problem 
of literature has been solved fairly completely. 

This proved insufficient. Word reached us that 
such ordinary commodities as incandescent bulbs were 
in short supply. Dr. Tyson found that they could 
legally be inserted in CARE packages in adequate 
numbers. Food was short in Germany, and was sup- 
plied through the generosity of American chemists. 

Beilstein rather promptly published Vols. VI to X 
of the second supplement to the fourth edition and 
found that American sales had doubled as a resuit 
of World War II. During the war Edwards Bros. 
of Ann Arbor, Michigan had sold a cut-rate edition 
of Beilstein as a substantial aid to American chem- 
istry. Because they had to bear no part of the edi- 
torial expense the cost was low enough to permit 
many libraries to purchase Beilstein’s for the first 
time. Naturally, these libraries now wish to keep 
these compendia up to date. At present, Beilstein 
is operating on a balanced budget and, while far from 
prosperous by American standards, seems to be keep- 
ing its head above water and swimming vigorously. 

The situation with Gmelin has been more difficult. 
This is due in part to the relatively smaller emphasis 
now being put on inorganie as against organic chem- 
istry. In part it is due to the greater antiquity of 


copies. The 


inorganic chemistry and the basic Gmelin principle of 
critical evaluation and complete coverage of all mate- 
rial in the field published since 1750. 


In view of the 





tremendous increase in the number of papers pub- 
lished in recent years, it has become increasingly diffi- 
cult to treat the entire material in all details. As a 
result, it will be necessary in forthcoming issues of 
the Handbuch to place greater emphasis upon recent 
developments at the expense of earlier information, 
to summarize related subjects more briefly, and to 
speed up publication. The publication program for 
the fiscal year 1949-50 comprises approximately 1,920 
pages of new Gmelin issues. The first postwar pub- 
lication in the inorganic series (System No. 10-B, 
Selenium) reached this country in the summer of 1949. 
The translation, with annotations, of Libavius’ Al- 
chemia, the first chemical compendium, dating back 
to the year 1597, was also completed last year and 
is awaiting a publisher. 

The American Chemical Society, led by Roger 
Adams, then chairman of the Board of Directors, 
solicited the chemical industry of this country for help 
for Gmelin and sent $30,000 last year. An equal 
amount is expected to be donated by German industry. 
These donations have so far kept the Gmelin Institute 
functioning; the future is still obscure. 

Under present conditions of international tension, it 
is no comfort to the Gmelin workers to realize that 
their location at Clausthal-Zellerfeld is only six miles 
from the boundary of Russian-oceupied Germany. 

The precarious position of the Gmelin Institute 
points up what is one of the most serious of the prob- 
lems confronting modern science. Every year our 
universities turn out more researchers. Every year 
industry, governments, research institutes, and the 
academic world produce more and more research re- 
sults. The editorial offices of our principal journals 
are clogged with worthy articles which should be pub- 
lished. Even with highly condensed presentation and 
the increased numbers of pages provided in the jour- 
nals, the flood of research results is all but overwhelm- 
ing. Yet for maximum utility this great volume of 
research must not only be published, but must be c¢o- 
ordinated, correlated, systematized, and made avail- 
able. The organized scientists of the world are simply 
not devoting sufficient effort to the task. Research is 
so fascinating as compared to the drudgery of com- 
piling and coordinating! 

As a result, the library of each important chemical 
company repeats in part the work which would need 
to be done only once if it were done promptly and 
thoroughly. Here is a task worthy of the attention 
of every important organization of scientists. 
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Book Reviews 


Philosopher-Scientist. Paul Arthur 
Evanston, Ill.: Library of Living Phi- 
781 pp. $8.50. 


Albert Einstein: 
Schilpp, Ed. 
losophers, 1949. 
The editor, P. A. Schilpp, is to be congratulated on the 

production of this most important and significant volume. 

It is most difficult to get scientists to write simply and 

clearly about the fundamentals of their science and the 

Yet these 

very attitudes, preferences, and tastes are the funda- 


leading philosophical ideas which guide them. 


mental ingredients which give quality, differentiation, 
and individuality to scientific creation and discovery. 
This aspect of scientific life and thought rarely appear 
in formal courses or in the foreground of scientific pa- 
pers. The wellsprings of intellectual motivation and 
scientific creation are usually kept in the background and 
the final results are presented in as elegant, formal, and 
dehumanized a manner as is possible to the writer. This 
is as it should be, for science is poetry only in a broader 
sense and the results of science should be independent of 
In the last 
analysis, success in the prediction of the results of ex- 


the philosophical position of the scientist. 


periment is the only aeceptable validation of a scientific 
theory. Likewise, the importance of a scientific result 
ean be judged only by its implications for wider scientific 
understanding of natural phenomona. 

Nevertheless, the great structure of science is made by 
human beings in all their varieties, adventurous and eau- 
tious, intuitive and coldly logical, the searcher after new 
and strange phenomona, the conservative builder of a 
sound, rigid, structure out of the known, but not com- 
pletely comprehended. 
ferent temperaments and tastes together have ereeted the 


All these people with their dif- 


formidable body of knowledge which is physics. 

In this book there is played out a great scientific drama 
of the last two decades. The central theme is not a 
matter which is strictly scientific. It is not whether 
quantum mechanics is correct in the sense that it gives 
a true or false description of physical phenomona. It 
is agreed that quantum mechanics has been extraordi- 
narily fertile in predicting new phenomona which have 
been verified by experiment and that it has reconciled 
a whole host of seemingly contradictory experimental 
results. 

The sole question is whether quantum mechanics is 
satisfactory from the philosophic and aesthetie point of 
view, and whether it is a good point of departure for a 
more profound understanding of physical phenomona. 

The book starts with an intellectual autobiography by 
Einstein himself. He satirically calls it his obituary. 
It is a singularly moving and charming document. I 
know of no other to compare with it. Neither Newton 
nor Maxwell nor any of the great giants of physics had 
his Schilpp to catalyze such an effort. After reading 


Einstein’s article one realizes the great loss this is to 
scientifie culture. 


Einstein traces the development of his scientifie atti- 
tudes frankly and objectively, with many amusing digres- 
sions on education and other topics. He describes the 
crosscurrents of the scientific thinking of his day and the 
points of departure from which he made his great early 
contributions to statistics, quantum theory, and relativity. 
It is an entrancing story. At the end it becomes mani- 
fest that relativity and field theory are his great loves. 
In these fields and modes of thought he finds real joy and 
comfort of spirit. Quantum theory, which has so com- 
pletely pervaded the thinking of this age, leaves him quite 
cold. 
but only, so to speak, ‘‘ what to do till the doctor comes. 
Yet, as becomes clear in later articles—particularly those 
3orn, and Pauli—Einstein, almost more than 


To him it is a provisional and useful structure 


? 


of Bohr, 
anyone else after Planck, formulated the leading ideas 
on which quantum mechanics is founded. From a read- 
ing of Einstein’s article, one has the impression that he 
never permitted himself to grasp the importance and sig- 
nificance of his own tremendous contributions to quantum 
theory. 

For all the revolution which he brought to modern 
physies, Einstein remains the great classicist. Statistics 
for him are a means of gaining knowledge in situations 
where one is of necessity ignorant of the precise values 
and properties of many of the variables. However, to 
introduce a statistical interpretation into the very funda- 
mental relations of physics, into the simplest conceivable 
physical situations, is repugnant to him. It is best 
summed up in his statement that he is willing to believe 
that the dear God plays dice, but not according to fixed 
rules. 

With this attitude, Einstein has withdrawn himself 
from the maimstreams of physies of the last two decades. 
Iie has devoted himself to what he believes will be the 
right path to the construction of a unified field theory, 
which will combine the gravitational and electromagnetic 
properties of matter. Such a program, if successful, 
would leave no room for such empirical constants as the 
electronic charge or mass or Planck’s constant; the 
charge quantization as well as energy quantization would 
It is 
a bold program, for which Einstein has found only a few 


come out directly as a consequence of the theory. 


followers. 

Of the three founding fathers of quantum theory, 
Planck, Einstein, and Bohr, Bohr remains as the leading 
protagonist and the acknowledged leader in this subtle 
discipline. He is also the great repository of quantum 
mechanical wisdom. His contribution to the book is a 
history of his discussions with Einstein on the funda- 
With infinite charm and 
tact, he describes Einstein’s profound criticisms of vari- 
The ingenious and sub- 
tle ways by which these objections have been answered 
are fully given by Bohr. Those who have been privileged 
to hear Bohr speak of these matters will renew their 


mentals of quantum theory. 


ous aspects of quantum theory. 
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reading these beautiful analyses of elemen- 
Here also Bohr de- 
scribes his principle of complementarity, which is his 
great tool for reconciling the apparent contradictions in 
quantum phenomona, and beyond that the basis for his 


pleasure by 
tary but tantalizing paradoxes. 


whole philosophic position not only for science but more 
universally. 

There is not enough space to discuss or even to mention 
the many wonderful papers in this volume or the rebut- 
tals which Einstein gives to his critics in the last article. 
The careful reader will find this book an inexhaustible 
mine of insight and knowledge in the development of the 
scientific thought of our century. 

I. I. Rast 


Columbia Unive rsity 





Lon- 
382 


Reports on Progress in Physics. Vol. XII, 1948-49. 
don, S.W.1, England: The Physical Society, 1949. 
pp. 2£ 2s. net. 
This 12th 

grouped surveys of topics in physies and the related sci- 


is the volume of the admirable series of 
ences, which the Physical Society of London has been 
presenting to the world of physicists over a period of 
years. As contrasted with the nearest American approach 
to an equivalent-—our Reviews of Modern Physics—the 
surveys of these volumes have often been better suited to 
the needs and powers of the nonspecialist, and many of 
them are actually readable. This volume is no exception 
to the rule; but since it is impossible to write 14 ade- 
quate reviews of as many articles on as many subjects, 
the reviewer can add little but names and titles to the 
foregoing words of general praise. 

H. G. Thode and R. B. Shields deal with mass spec- 
trometry, carefully defined as ‘‘instruments for ion col- 
relative- 
determinations,’’ and excluding the precise 
B. V. Rollin treats briefly, un- 


der the title ‘‘ Nuclear Paramagnetism,’’ of what is more 


lection and measurement in connection with 


abundance 4 


measurement of masses. 


commonly called nuclear magnetic resonance. The essay 
of G. F. J. Garlick, ‘‘Phosphors and Phosphorescence,’’ 
is ‘‘restricted to a survey of investigations of impurity- 
activated phosphors of erystalline structures which are 
synthesized by heat-treatment of their basic constitu- 
ents.’’ An article by D. K. C. MacDonald covers broadly 
and ably the field which he calls ‘‘spontaneous fluctua- 
tions,’” more commonly known perhaps as ‘‘noise.’’ 
Transmutation, pair-production and other effects of the 
very short wave x-rays now available from accelerators 
are reviewed by W. Bosley and J. D. Craggs; and linear 
accelerators themselves by D. W. Fry and W. Walkinshaw 





of T. R. E., whose account will be read with especial in- 
terest by the constructors of high voltage research equip- 
ment in this country. G. O. Jones takes us abruptly to 
the other extreme of physics with a paper on ‘‘ Viscosity 
and Related Properties in Glass,’’ and N. Cabrera and 
N. F. Mott go clear over the border into chemistry with 
‘¢Theory of the Oxidation of Metals.’’ 

We get back into solid-state physics in the second 
longest article of the book, that of E. Orowan, ‘‘ Fracture 
and Strength of Solids,’’ and then find ourselves among 
the gases and in the field of spectroscopy when we c¢on- 
front the ‘‘report’’ by A. Rubinowiez of which the pur- 
pose is ‘‘to summarize the more important of the recent 
advances in the field of atomic electromagnetic multipole 
radiation,’’ and also the following essay by H. S. W. 
Massey, ‘Collisions between Atoms and Molecules at 


9 


Ordinary Temperatures. K. Mendelssohn writes under 
the title ‘‘Low Temperature Physies,’’ but confines him- 
self to ‘‘recent advances in technique, superconductivity 
and superfiuidity.’’ M. Ross and J. 8. Story provide 
tabulation of slow neutron absorption ¢ross- 
sections of the elements. Much the longest paper of the 
book is the last, the highly mathematical essay of J. de 
30er entitled ‘‘ Molecular Distribution and Equation of 
State of Gases.’’ 
read all of these articles, good as they are. 

Kari K. Darrow 


us with a 


The reviewer envies anyone who can 


Bell Telephone Laboratories 


Fluorescence and Phosphorescence. Peter Pringsheim. 
New York-London: Interscience, 1949. 794 pp. $15.00. 


An Introduction to Luminescence of Solids. Humboldt W. 
London: Chapman & Hall; New York: John 
$12.00. 


Leverenz. 


Wiley, 1950. 569 pp. 


The science of luminescence is barely 100 years old 
(Sir George Stokes, 1852), but observations regarding 
How- 
ever, the understanding of the process of luminescence as 
contrasted to the emission of light due to temperature has 
been cleared up only within the last 30 years, after the 


luminescent materials are hundreds of years old. 


successful interpretation of such observations on the basis 
of quantum theory. The first systematic attempt was 
Pringsheim’s book, Fluorescence and Phosphorescence in 
the Light of the New Atomic Theory, 1921. This slender 
volume of about 200 pages, with some 260 references, is 
now expanded into the present imposing treatise contain- 
ing a review of over 2,000 references (up to May, 1948). 
In temperature radiation, the energy of radiation is 
due to the average energy content of the molecules as 
determined by temperature; whereas in the process of 
luminescence a molecule may receive an excitation energy 
exceeding the average temperature energy. This excita- 
tion energy is then emitted as luminescent radiation. 
For luminescence it is therefore necessary that proc- 
esses of excitation take place and that the energy taken 
up by atoms, molecules, or more complex systems be stored 
until it is emitted again-as radiation. In rarefied gases, 
where the number of collisions is small, and in certain 
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organic and inorganic compounds containing a small num- 
ber of active centers, these conditions are fulfilled. 

Since gases, under proper excitation conditions, ean al- 
ways be made to luminesce, Pringsheim starts his diseus- 
sion quite logically with the fluorescence of gases and 
vapors. After sketching the postulates of the quantum 
theory, energy levels and effects of perturbation are dis- 
eussed. A brief discussion of the duration of lumines- 
cence processes leads to the definition of phosphorescence 
and fluorescence. Some time ago Pringsheim (following 
Perrin) pointed out that one has to define much more 
sharply the actual production of light which is due to 
transitions which may be determined (1), in fluorescence, 

. only by the inner (atomic, molecular, or also lattice de- 
pendent) transition probabilities, while (2) in phosphor- 
escence there is always a metastable state involved in the 
mechanism, as a result of which the process of emission is 
essentially temperature dependent. 

(Pringsheim, Faraday Society discussion, 1938). 

Pringsheim deals first with monatomic gases and va- 
pors, introducing the nomenclature and theory of spee- 
tra, discussing flvorescence lines and their various types 
of excitation, the absorption and emission process, and 
the interesting polarization phenomena of resonance radi- 
ation in a magnetic field. After a discussion of the per- 
turbation of resonance radiation by collisions, the author 
treats sensitized fluorescence, which is of great impor- 
tance in the understanding of the fundamental process of 
fluorescence. This chapter is followed by a discussion 
of fluorescence in diatomic and polyatomic gases and 
vapors. In all these cases the underlying basic theory 
is first introduced and then applied to the actual process 
of fluorescence in gases. In this way a solid theoretical 
foundation is laid for a logical understanding of the 
physical processes. 

After these 280 pages devoted to gases, the fluorescence 
and phosphorescence of condensed systems are considered. 
A general survey of the nature of luminescent substances, 
the course of emission processes, and the yield is fol- 
lowed by a discussion of the polarization and angular 
intensity distribution of fluorescence radiation. There is 
a chapter on the fluorescence of organic compounds—a 
field recently made interesting by the discovery of the 
importance of these substances for scintillation counters. 
The luminescence of pure inorganic compounds is then 
studied and finally in some 150 pages erystal phosphors 
are dealt with. 

Throughout the whole book by Pringsheim there is a 
good balance between the treatment of experimental re- 
sults and their theoretical interpretation. Not since 1908, 
when Kayser summarized the empirical material of his 
time in the Handbook of Spectroscopy has such an en- 
cyelopedic task been attempted and successfully com- 
pleted. 

In a similar encyclopedic way the luminescence of 
solids has been treated by H. W. Leverenz, using well 
over 1,000 references dealing with this field of lumines- 
cence. Leverenz’s book addresses itself to a somewhat 
different type of audience. It does not assume that many 
of the theoretical concepts of modern physics are known, 


and therefore the first 130 pages contain an introduction 
to some basic ideas of modern physies as applied to solid 
state problems. Elementary particles, kinetie theory, 
crystal symmetry, the difference between ideal and real 
erystals, and crystal growth are discussed. The section 
on the synthesis of luminescent solids, ‘‘ phosphors,’’ first 
introduces the concepts that are necessary to understand 
the problem from the point of view of analytical and 
physical chemistry. Then it outlines the synthesis and 
naming of phosphors and the possibility of designing a 
phosphor for a particular purpose. A table gives ex- 
amples of initial ingredients, conditions of preparation, 
symbolism, and some properties of representative phos- 
phors. This will be of great value to anybody who is in- 
terested in the preparation of these materials. There fol- 
lows a discussion of energy states as applied to the 
problems of phosphors. The questions of energy trans- 
port and photoconduetion, and the generalized energy 
level diagrams of phosphor centers are treated. After 
this preparation the luminescence of phosphors is cov- 
ered in great detail. 

Leverenz prefers the customary definition of fluores- 
cence and phosphorescence, according to which phospho- 
rescence is a long-time afterglow, whereas fluorescence 
stops at the end of the excitation. A discussion of the 
excitation process (with some useful figures on energy 
losses by radiation as well as by charged particles in pass- 
ing through solid matter) leads to the questions of exci- 
tation spectra, energy transfer and storage, and treat- 
ment of electron traps and the trapping process in 
phosphors. This is followed by a discussion of emission 
spectra vs. temperature spectra, and finally by a discus- 
sion of emission spectra in a number of representative 
phosphors, both natural and synthetic. 

In the phosphors themselves there is a correlation be- 
tween the host crystal—or, as some investigators have 
ealled it, the basic lattice—and the phosphor properties 
as determined by the activators. The discussion dealing 
with these problems is perhaps the most important chap- 
ter because of the many problems still facing both the 
theorist and the experimenter. 

The book closes with a chapter on the uses of phos- 
phors. Leverenz describes applications of cathodolumi- 
nescence to cathode ray tubes in television, radar kine- 
scopes, image tubes, and electron microscopes, as well as 
the use of ultraviolet-induced luminescence in fluorescent 
lamps, and the uses of x-ray luminescence. 

In the end there is a brief reference to phosphors as 
particle and radiation detectors. The appendix contains 
some brief references to the preparation of certain pure 
phosphors, a summary of general spectral characteristics 
of luminescence, and a table giving a summary of some 
magnitudes and structures involved in the luminescence 
of solids. Besides a name and subject index there is a 
formula index for the most common phosphors. Leverenz 
has added a special representation of the periodic sys- 
tem which contains useful information usually omitted in 
other such representations. 

Each book constitutes as nearly complete a summary 
of our knowledge of luminescence as might be given at 


the present time. The rapid development in this field 
becomes clear if one considers the literature references 
and their growth in the time elapsed between the com- 
pletion of the two manuscripts and their publication. For 
future editions we wish to point out that in works of such 
magnitude all references in the text to tables, figures, or 
formulas should always be accompanied by the page 
reference, or else the chapter number should be put at the 
top of each page; as it is, one has to spend a long time 
finding any reference. 

Kari LARK-HOROvVITZ 
Purdue University 


Atomic Age. (Sir Halley Stewart Lectures, 1948.) M. 
L. Oliphant et al. New York: Maemillan; 
Allen and Unwin, 1949. 149 pp. $2.50. 

Atomic Energy Yearbook. John Tutin, Ed. 
Prentice-Hall, 1949. 237 pp. $3.85. 

Constructive Uses of Atomic Energy. S.C. Rothmann, Ed. 
New York: Harper, 1949. 258 pp. $3.00. 

These recent additions to the current vogue for books 


London: 


New York: 


about atomic energy are concerned with three different 
The Sir Halley Stewart Lectures 
for 1948 are reproduced in Atomic Age. 


phases of the subject. 
It presents the 
views of the authors on the military, economic, moral, 
and political aspects of atomie energy. Since each of the 
articles epitomizes the philosophy of a different specialist, 
the opinions and conclusions are divergent and stimulat- 
The chapter by P. M. S. Blackett is a concise pres- 
entation of his widely discussed evaluation of the military 


ing. 


consequences of atomic bombing. This is followed by a 
protest against this assessment, ably presented by R. F. 
Harrod in the chapter on ‘‘Economic Consequences of 
Atomic Energy.’’ Harrod also takes issue with optimistic 
predictions of the blessings of atomie power. He analyzes 
the various ways in which the new source of energy could 
influence world economy and concludes that he ‘‘is skep- 
tical about the alleged economic benefits to humanity, 
anyhow in this generation.’’ 

Chapters by Bertrand Russell and Lionel Curtis deal 
with the moral and political necessity for some kind of 
world government. Although they are not in agreement on 
all phases, both present pithy and compelling arguments 
for an immediate if limited union of Western democra- 
cies. Their statements on the ultimate responsibilities of 
the United States in the atomic age, and the 
‘*America as Atlas’? by D. W. Brogan deserve serious 
consideration by all responsible American citizens. 

In contrast to this book, which should be of interest to 
all readers, the other volumes will appeal to more limited 
interests. The Atomic Energy Yearbook is an excellent 
summary of current nonmilitary work in atomic energy. 


article 


In it are listed the development and research establish- 
ments in all countries from which the information is ob- 
tainable. Detailed and factual accounts are presented 
of the kinds of work in progress at these various labora- 
tories, the available facilities, the status of the programs, 
and probable trends for the immediate future. The book 


will be most valuable to workers who are interested in a 
broad survey of all activities in this field. 
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On the other hand, the articles in Constructive Uses of 
Atomic Energy are preponderantly speculative. The 
reader expecting detailed information or statements of 
actual accomplishments will be disappointed. The book 
consists of a collection of 14 short essays based on ar- 
ticles which originally appeared in a variety of technical 
and trade journals such as Electronics, Iron Age, Machine 
Design, Chemical Engineering, and Ocupational Medi- 
cine. It is intended primarily for the casual reader who 
is interested in general predictions of the potential non- 
military applications of atomic energy covering such sub- 
jects as atomie energy as a human asset, atomie energy 
in industry and the physical sciences, atomic power for 
industry and aircraft, radioactive isotopes for research, 
medical and industrial uses. Two of the appendices are 
very useful contributions; one is an excellent glossary of 
scientific terms used in most popular and scientific litera- 
ture on atomic energy, the other is a valuable and exten- 
sive bibliography which will be of interest also to workers 
in the field. 

R. D. HuntTooN 
National Bureau of Standards 


An Introduction to Molecular Spectra, Raynor C. John- 
New York: Pitman Publ., 1949. 296 pp. $7.50. 

This concise introductory text on molecular spectra 
provides, considering its brevity, a reasonably complete 
summary of the major features of molecular spectra. In 
its general level and approach it can, perhaps, serve as 
a companion volume to the well-known text by White on 
It may thus occupy a place as yet un- 
filled by any generally accepted book on this subject. 


son. 


atomic spectra. 


The nearest existing approximation to such a standard 
text is probably the first volume of the incomplete Herz- 
berg trilogy, which treats only of diatomic molecules. 
The present book covers a wider field, necessarily less 
completely. 

No knowledge of group theory or of quantum mechanics 
is assumed on the part of the student. This approach 
has, of course, both advantages and disadvantages, but 
seems a wise choice for a text treating so large a subject 
within so narrow a compass. 

It will rightly be inferred, from what has been said, 
that the specialist will not find very much that is new or 
stimulating in the book. Except insofar as he is a 
teacher, the inference is correct. An idea of the conden- 
sation attained may be gotten from the titles and length 
of some of the 15 chapters. These include, for example, 
Electronic States of Molecules (16 pages), Rotational 
Terms and Vector Couplings (10 pages), Spectra of 
Polyatomie Molecules (53 pages). The Zeeman effect 
rates 17 pages; the Stark effect is not mentioned. The 
references are adequate, but barely so. The index is a 
mere three and one-half pages. 

The student completing the text will have had a good 
once-over-lightly introduction to the subject; the text is 
solid enough but there is much that is not included. 
Whether one calls this omission of unnecessary detail or 
lack of thoroughness depends on the viewpoint; this re- 
viewer, considering the probable use of the text, leans 
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toward the former. Incidentally, the book is dated 1949, 
but the author’s preface is dated December 1945. This 
doubtless explains why microwave molecular spectroscopy 
goes unmentioned, since this is almost entirely a postwar 
development. One can only regret this, since a fairly 
large fraction of students now interested in molecular 
spectroscopy are concerned with this new branch of the 
field. 

ARTHUR ROBERTS 


State University of Iowa 


Practical Spectroscopy. C. Candler. London N.W.1: 
Hilger & Watts, 1949. U.S. distributor: Jarrell Ash 
190 pp. $6.10 postpaid. 
This book is one of the well-known Hilger publications 
dealing with selected topics of applied optics and allied 
fields. 


Co., Boston, Mass. 


Although it has been written primarily for uni- 
versity and technical college students, it is a source of 
valuable information for everyone interested in the field 
of practical spectroscopy. The book contains elementary 
treatments of spectroscopic instruments and auxiliary ap- 
paratus, including phutometers and interferometers. The 
various methods of wavelength measurements, qualitative 
and quantitative spectrochemical analysis, and absorption 
About one- 
fifth of the book deals with infrared spectroscopy. 


spectroscopy are discussed in some detail. 


The book’s most remarkable feature is the abundance 
of experiments and practical exercises described at the 
end of appropriate chapter sections. Every instructor of 
a laboratory course in practical spectroscopy will greatly 
profit by this collection, even though he does not have all 
the instruments. The text refers mainly to instruments 
made by Hilger, but this does not impair its general value, 
sin¢e most of the experiments can be performed with other 
apparatus also. 

K. W. MEISSNER 


Purdue University 


Max Planck. 


Brose. 


Introduction to Theoretical Physics, 5 vols. 
translated by Henry L. General 
The Mechanics of Deform- 

Theory of Electricity and 

Theory of Light, Vol. IV, 
216 pp. Theory of Heat, Vol. V, 301 pp. New York: 
Maemillan, 1949. 


Reissue ; 
Mechanics, Vol. I, 
able Bodies, Vol. II, 234 Ppp. 
Magnetism, Vol. III, 247 pp. 


272 pp. 


$3.00 a volume. 
This work consists of five volumes of modest size, writ 
ten between 1916 and 1932. 


the general mechanics of mass points and rigid bodies, 


The first volume deals with 


and the second with the mechanics of deformable bodies— 
Volume III, on 


the theory of electricity and magnetism, covers statie and 


elasticity, sound, and hydrodynamics. 


dynamie processes in vacuum and in continuous media, 
and in conclusion points out the conceptual need for Ein- 
stein’s restricted principle of relativity. Volume IV, on 
the theory of light, treats geometrical and physical opties, 
erystal optics, and dispersion, and finally draws an anal- 
ogy between the optics of inhomogeneous bodies and the 
Volume V 
deals with the theory of heat—thermodynamies, heat eon- 


Schrédinger equation of quantum mechanics. 


duction, thermal radiation, and statistical mechanics. It 
was the unifying role of the last-named subject, in basing 
the concepts of heat on mechanics and electrodynamies, 
that led the author to place this volume at the end of the 
series. 

The approach throughout stresses clarity of physical 
concepts rather than mathematical elegance or comprehen- 
sive coverage. The result is a work that goes much far- 
ther beneath the surface than the usual elementary phys- 
ies text, and is not as detailed as the advanced specialized 
books on the separate fields of physics. Knowledge of 
analytie geometry and differential calculus is assumed in 
the first volume, and of integral calculus and some differ- 
ential equations in the others. These volumes appear to 
be most suitable for use by exceptionally capable ele- 
mentary physies sections, for separate courses at the inter- 
mediate level, and for reference or review by advanced 
students of physies. 

L. IL. ScHIFF 
Stanford University 


University Physics. Francis Weston Sears and Mark W. 
Zemansky. Cambridge, Mass.: Addison-Wesley, 1949. 
848 pp. $6.00. 

This textbook, based on the senior author’s Principles 
of Physics series, is intended to cover a one-year ele- 
mentary course for physics and engineering students 
taking concurrent courses in ealeulus. 

The chapters on mechanics and hydraulics, which occupy 
The treat- 
Vector analysis is used 
Typical 
of this section of the text is the treatment of Newton’s 


almost one third of the book, are excellent. 
ment is, above all, rigorous. 
throughout. Calculus is introduced gradually. 
second law, which is first introduced in its simpler form, 
but later reformulated in the more rigorous form used in 
mathematical physies. Three systems of units—English 
gravitational, mks, and egs—are introduced, but mechan- 
ics are discussed largely in the first system. 
Electricity and magnetism are covered in another third 
of the book and given much the same rigorous treatment 
as mechanics. The rationalized mks units, which sim- 
plify the writing of Maxwell’s equations, are used, but 
the authors neither develop nor state Maxwell’s equations. 
The remaining third of the book deals with the subjects 
The mathe- 
The other 
chapters are generally more qualitative or descriptive in 


of optics, heat, sound, and atomic physics. 
matical treatment of optics is comprehensive. 


form and contain some equations whose derivations are not 
Intro- 
ductory equations and definitions, however, are treated 


given, but whose meaning the student ean grasp. 


rigorously: thus the short section on heat contains a thor- 
ough discussion of temperature scales. Thermodynamics 
is treated without either the concept or the term of 
entropy. In the final chapters the student is whisked 
from the Bohr atom to nuclear reactors and brought as 
close as possible to the present frontier of physics. 
Students of engineering should find this text clear and 
practical and derive much aid from the many problems 
and examples. Physies majors should receive a sound 
introduction from the rigorous treatment of the more 
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comprehensively covered fields, but may wish additional 
information on thermodynamics and sound. 

T. ENNS 
Johns Hopkins University 


Some Recent Researches in Solar Physics. F. Hoyle. Lon- 
don-New York: Cambridge Univ. Press, 1949. 134 


pp- $3.00. 

This book in the new series of Cambridge Monographs 
on Physies deals mainly with Hoyle’s own recent work 
on the corona and chromosphere, carried out in collabo- 
ration with Bondi and Lyttleton. 
of interest to workers in this branch of astrophysics. 


It is therefore mainly 


The monograph starts out with two chapters dealing 
with sunspots and with the observational data regarding 
the chromosphere and the corona. The final chapters 
deal with electromagnetism in solar physics, terrestrial 
phenomena directly influenced by the sun, and emission 
of radiowaves by the sun. 

The book’s main merit probably lies in the fact that it 
will draw attention to the importance of accretion proc- 
esses in astrophysics. It seems to me that Hoyle’s con- 
clusions are far from final. His considerations fail, for 
instance, to account for the fact that only a certain select 
group of spectra are emitted by the corona, whereas other 
spectra corresponding to ionization potentials and excita- 
tion energies of the same order of magnitude as those of 
the observed spectra are not present. 

The theoretical part appears to give a quantitative dis- 
cussion, although it is noted by Hoyle that the results 
indicate only orders of magnitude. A more qualitative 
discussion might therefore have been more to the point. 
Also Alfvén’s influence on ideas about electromagnetic 
effects in astrophysics might have been stressed more. 

D. TER HAAR 
Purdue University 


Introduction to Theoretical and Experimental Optics. 
Joseph Valasek. New York: John Wiley; 
Chapman & Hall, 1949. 454 pp. $6.50. 
This book is an introduction to the various fields of 

advanced optics, both theoretical and practical. To read 

it with real understanding requires more than a passing 

The 

Each discussion is 

necessarily very condensed, however, because the author 

The good student will be 

stimulated by these brief presentations of material new 


London: 


acquaintance with optics and theoretical physics. 
theoretical material is well presented. 


touches upon so many topics. 


to him and will complement them by reference texts, many 
of which are named in the good bibliography included here. 

It is pleasing to see many engineering optical applica- 
tions included and brought into close connection with 
theoretical optics. This is accomplished in part by the 
24 optical experiments described at the end of the book, 
each requiring reference to a portion of the text. There 
are also included throughout the text optical applications 
in engineering and in other fields of service. For ex- 
ample, there is a good treatment of the one subject in 
optics of most importance to all of us—the eye and spec- 
tacle lenses. One searches in vain, however, for those 


recent applications of physical optics, reflection reducing 
films, and interference filters. 

It is suspected that the author, in common with the 
reviewer, accepts with hesitation the recently recom- 
mended photometric terms illuminance and luminance. 
Though illuminance is used everywhere in place of the 
older term illumination, the section that discusses lwmi- 
nance is entitled, ‘‘ Brightness of Images.’’ It remains 
to be seen whether the younger generation will find the 
new words less confusing than the old. 

This book is also useful as a handy reference text for 
the specialized optical worker who wishes to refresh him- 
self quickly on some matter in another field. 

RICHARD TOUSEY 
Naval Research Laboratory 


Arnold Som- 
New York: 


Partial Differential Equations in Physics. 
merfeld; translated by Ernest G. Straus. 
Academie Press, 1949. $5.80. 
The present book is a translation of the sixth volume 

of Sommerfeld’s Lectures on Theoretical Physics. The 

theory of partial differential equations is, of course, not 

Its inclusion in Som- 

merfeld’s series of lectures is, however, well justified, not 


335 pp. 


a branch of theoretical physies. 


only because of the author’s many valuable contributions 
to this field, but because this branch of mathematics, 
above all others, is an indispensable tool in the theoreti- 
cal physicist’s work. 

The motivation for the selection of topics and for the 
procedures employed is physical throughout this volume, 
and in this respect the book differs considerably from 
It is closer in spirit 
to the classical literature in this field, whose authors still 


most modern writings on its subject. 


believed in the ‘‘preestablished harmony’’ between what 
is physically important and mathematically significant. 
The book starts with an introduction to Fourier series, 
Fourier integrals, and other Fourier-like expansions, and 
then proceeds with a discussion of the various types of 
partial differential equations and boundary conditions 
arising from physical problems, and of some basic tools 
used in solving them. The next chapter deals more spe- 
cifically with boundary value problems in heat conduc- 
tion. This is followed by a rather detailed but concise 
treatment of cylinder and sphere problems in potential 
theory. Next, the eigenvalue problems of classical and 
The last chapter deals 
with the propagation of radio waves and serves as an 


quantum niechanies are discussed. 


illustration of many of the general methods developed in 
earlier chapters. 

The chief merit of the book lies in its skillful handling 
of complex problems, by the use of a minimum of mathe- 
matical formalism and a maximum of physical intuition. 
Mathematicians will miss the rigor in statements and 
proofs that they are accustomed to (there is hardly any 
diseussion of convergence, although infinite expansions 
appear in all parts of the book) and will not accept the 
author’s ‘‘uniqueness axiom fer physical boundary value 
problems’? (p. 248) as a substitute for difficult unique- 
ness proofs. On the other hand, the physicist will feel 


completely at home in this book and he will be grateful 
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for a concise and very readable text that offers him the 
true physicist’s insight in place of the mathematician’s 
epsilons and deltas. 

MICHAEL GOLOMB 
Purdue University 


Acoustic Measurements. Leo. L. Beranek. New York: 
John Wiley; London: Chapman & Hall, 1949. 914 
pp. $7.00. 

In Acoustic Measurements Dr. Beranek gives us a hand- 
book covering the basic procedures followed, and the in- 
strumentation required, for the measurement of sound. 
Theory and practice are blended to make a volume that 
is at once a compendium of detailed information and a 
summarizing textbook. 
concerned with acoustics. 


It should prove useful to anyone 


The twenty chapters cover an extraordinary variety of 
topics, ranging from the anatomy of the ear to a descrip- 
tion of the testing rooms of the National Physical Lab- 
oratories in England, and from the mathematical basis of 
a reciprocity calibration to a list of words used in articu- 
lation testing. In each case, ample illustrative material 
complements a clearly written text. 

Considered individually, most of the chapters present 
information of interest to those who require a ‘‘how-to- 
do-it’’ book. For example, descriptions of common micro- 
phones, with diagrams, show the essential details of their 
construction, the text and figures illustrating their weak 
and strong points as tools. Sound sources and sound 
analyzers are similarly handled. Knowledge of the facts 
presented should enable the reader to make an intelligent 
choice of the device that will best serve his needs. A 
further point: the author’s care to define the limitations 
of his instruments and procedures alerts the reader con- 
tinuously to the pitfalls inherent in such measurements. 

Considered together, the chapters make a comprehensive 
textbook, complete with subject and author index and a 
glossary of terms. The bibliography is distributed as 
footnotes, and some 85 percent of the references are to 
publications in English. Although certain of the topics 
seem less adequately treated than others, the effort to 
cover the entire field has, on the whole, been successful. 

ROBERT GALAMBOS 
Harvard University 





Robert J. Walker. 
Princeton Univ. Press, 1950. 


Princeton, N. J.: 
201 pp. $4.00. 

Plane geometry in antiquity concerned itself for the 
most part with the straight line and the conics, studied 
by synthetic means. 


Algebraic Curves. 


It was only with the introduction 
of analytic methods in the 17th century that it became 


possible to consider algebraic curves in general. Sinee 
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that time a large number of particular curves have beei 
exhaustively studied, and an extensive and beautiful 
theory of algebraic curves has been developed. It is with 
this theory that the present book is concerned. 

Although the subject matter is classical, the author has 
made use in his exposition of some of the concepts of 
modern algebra, such as fields, ideals, and valuations. At 
the same time, he has set himself the task of keeping the 
treatment ou as elementary a level as possible. In this 
objective he has 2dmirably succeeded. Very little pre- 
vious knowledge of aigebra on the part of the reader is 
required, since the first chapter is entirely devoted to 
algebraic preliminaries, and further algebraic concepts 
are introduced throughout the book as needed. The see- 
ond chapter develops the necessary material on projective 
spaces. 

The subject matter of the book proper begins with 
Chapter ITI. 
their singularities, and the reduction to ordinary singu- 
3y means of re- 


Here are discussed plane algebraic curves, 


larities by quadratic transformations. 
sultants, Bezout’s theorem is proved in a weak form: The 
number of intersections of two eurves is at most the 
The full theorem of Bezout is 
proved in Chapter IV, after the introduction of formal 


product of their degrees. 


power series and the definition of a place of a curve. 
These notions are then used to prove Noether’s theorem 
Chapter V and with 
rational and _ birational 
Finally, Chapter VI contains the theory of linear 


also. deals with space curves 


transformations of algebraic 
curves. 
series and the Riemann-Roch theorem. 

There are a large number of excellent exercises, ranging 
It is 
pleasing to note that the author has not contented him- 


from the very elementary to the quite difficult. 


self with merely developing the general theory but has 
applied it, both in text and exercises, to various special 
curves. Many drawings are given, and these will be 
found very helpful. 

This book should make available to a wide class of 
readers the classical theory of algebraic curves. 

IrvIN S. COHEN 

Massachusetts Institute of Technology 


The Theory of Probability: An Inquiry into the Logical 
and Mathematical Foundations of the Calculus of Prob- 
ability, 2nd ed. Hans Reichenbach. Translated by 
Ernest H. Hutten and Maria Reichenbach. Berkeley 
and Los Angeles: Univ. of California Press, 1949. 
492 pp. $12.50. 

This book is the English version of the author’s 
‘< Wahrscheinlichkeitslehre’’ of 1935. Several changes— 
which, however, do not bear upon the essential eontents— 
are listed in the preface. Reichenbach’s theory is an at- 
tempt to combine and to reconcile two different concepts 
of probability: the mathematical notion of numerical 
probabilities which underlies the so-called ecaleulus of 
probability, and the entity of phenomena to which the 
terms probable and improbable of everyday language 
usually apply. The main characteristics of his conception 
are that he accepts the frequency interpretation in the 
ealeulus of probability withcut introducing a randomness 
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concept and that he claims for the probability theory an 
over-all importance as being ‘‘the nucleus of every theory 
of knowledge’’ (p. v). 

The first chapters of the book are an introduction to 
the more or less elementary problems and methods of 
Much use is made hereby of 
What the reader 


probability computation. 
the modern notations of symbolic logic. 
finds here can be found in a more conventional form of 
fact, it 
down all 


notation in most mathematical texts. In is not 
difficult to that, 


numbers starting with 1, 2, 3, 


prove if one writes natural 
and continuing up 
to the highest 100 digit number, only 20 percent of these 
numbers will include more than 12 fives. But it is a long 
way from this arithmetical fact to the statement that in 
putting down one set of 100 digits at random one has an 
80 percent probability of getting less than 13 fives. This 
gap cannot be bridged by any display of formulas of sym- 
bolie logic. It would require a clear-cut definition of 
what is meant by random, but the author has not given 
The examples he uses to illustrate the 
He goes to great lengths, 
for instance (pp. 254-257), in dealing with the case of a 


such a definition. 
theory are of a different iype. 


Dr. B., who was suspected of murdering his wife in order 
to collect 
statement 


insurance benefits. The starting point is a 
of the that four 


five husbands who take out large amounts of life in- 


insurance company out of 
surance for their wives do so with criminal intentions. 
After a lengthy calculation which takes into account sev- 
eral instances of possible murder the result reads: ‘‘The 
probability of murder, on the basis of the known facts, 
is therefore 84%. What makes this value even higher 
than the antecedent probability of 80% is the fact that 
death 
Computations of this type are often used to 


the insured person died, and not of a natural 
(p- 257 
discredit the caleulus of probability in the public eye. 
The eighth chapter introduces a new idea under the 
heading ‘‘Theory of Probabilities of a Higher Level.’’ 
Its main purpose is to justify the ‘‘ inductive inference, ’’ 
i.c., the rule that the frequency observed for a finite 
initial section of a be identified with the 
It is not 


quite clear to the reviewer why the inverse probability, 


sequence ean 


probability controlling the sequence (p. 329). 


discussed in the preceding sections, should not belong to 
the probabilities of second level (i.e., probabilities of a 
probability value). 

The last three chapters—9, 10, and 11—are entitled 
‘<The Problem of Application,’’ ‘‘Probability Logie,’’ 
and ‘‘Induetion.’’ In this field lies what the 
apparently considers to be the main original achievement 


author 
of his theory. The multivalued logic is another form of 
presenting the most elementary probability relations. 
‘Quantitative truth’’ and ‘‘quantitative negation’’ can, 
in the last instance, be interpreted only in terms of fre- 
thinks that he needs this new 
formalism for his theory of induction. 


quencies. Reichenbach 
Here he discusses 


such questions as why Newton’s law of gravitation has 


been accepted as a general law when it was checked only 
by a finite number of tests; why it was discarded in favor 
of Einstein’s theory on the ground that it disagreed with 
He rejects the idea 
that the unification of theories serves intellectual needs 


observations in one single instance. 





SCIENCE 


April 21, 1950, Vol. 11i 





—it simply increases their probability (p. 433). All 
kinds of scientific statements, each single argument and 
each comprehensive theory, has a certain assignable prob- 
ability value, and ‘‘all the questions concerning induction 
in advanced knowledge, or advanced induction, are an- 
swered in the caleulus of probability’’ (p. 432). These 
quotations and the following one must be given here with- 
out comment. The reader might wish to know what 
2eichenbach calls the rule of induction and presents in 
prominent print on page 446: 

“RULE OF INDUCTION. If an initial section of n ele- 
ments of a sequence xi is given, resulting in the frequency 
fn, and if, furthermore nothing is known about the probabil- 
ity of the second level for the occurrence of a certain limit 
(i>n) will approach a 
when the sequence is continued.” 


p, we posit that the frequency fi 
limit p within fnt 5 
No indication is given in the book about the magnitude 

of 6. 
R. v. MISES 


Harvard University 


Introduction to the Theory of Probability and Statistics. 
Niels Arley and K. Rander Buch. New York: John 
Wiley ; Chapman & Hall, 1950. 236 pp. 
$4.00. 


London: 


The first sentence of the preface states that ‘‘the pur- 
pose of the present book is to give an elementary intro- 
duction to the theory of probability and statistics with 
special regard to its practical applications.’’ Although 
the book has some excellent features, it is the reviewer’s 
opinion that the authors have been only moderately sue- 
cessful in the objective stated. 

In the first place, the treatment is far from elementary, 
and the style of exposition is condensed. It is doubtful 
whether it could be read with profit by many students 
below the postgraduate level, or by anyone who has not 
reached a considerable degree of maturity in mathematies. 
(It may be mentioned, however, that this is a translation 
of a Danish text, and perhaps the average freshman in a 
Danish university is much better prepared in mathematics 
than his American counterpart.) 

Secondly, the emphasis seems to be very much on the 
theoretical, rather than the practical, aspects of the sub- 
ject, and the practical illustrations included are taken 
from the so-called ‘‘exact’’ sciences—physics, astronomy, 
engineering, etc. This book would be an excellent intro- 
duction to the subject for a physicist (it is the author’s 
impression that it is just the sort of book many physicists 
ought to read) or a mature mathematician without any 
difficult to see 
what other purpose it could serve, as it is too difficult for 


previous knowledge of this field. It is 


an elementary text, and not sufficiently comprehensive to 
be used as a reference book by one who has occasion to 
apply statistics and probability in his work. 

The first seven chapters deal exhaustively with the 
theory of probability distributions, and the illustrations 
include a number of such distributions arising in physics, 
which are probably not familiar to most statisticians. 
Chapter 8 deals with probability limit theorems and 
Chapter 9 contains a brief but very able discussion of 
the relation of the theory of probability to experience 
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and its practical importance. Chapter 10 develops the 
theory of estimation, following mainly the approach of 
R. A. Fisher. 


theory of errors, as applied to physical measurements, 


Chapter 11 is devoted primarily to the 


but ineludes a somewhat sketchy discussion of the theory 
of tests of hypotheses. Chapter 12 takes up the appli- 
cation of the theory of probability to the adjustment of 
physical measurements subject to one or more constraints. 
For example, measurements may have been made of all 
the three angles of a triangle, and it is desired to arrive 
at a set of adjusted values which will add up to 180 
degrees. 
elementary matrix theory, and tables of certain important 


Appendices deal with the gamma funetion and 


distributions are included, followed by a list of 90 prob- 
lems and a list of 44 bibliographic references. 

The authors’ statement of their philosophy of statistics 
is most refreshing and valuable. A highly commendable 
and unusual feature is the distinction clearly and ¢on- 
sistently made throughout the book between the ‘‘ mathe- 
matical model’’ and the ‘‘real world.’’ Also noteworthy 
is the axiomatic approach to the theory of probability 
and the careful statement of the assumptions underlying 
various statistical procedures. 

THomaAs N. E. GREVILLE 
Federal Security Agency 





H. M. 
Dangl. 
$10.00. 


Infrared Determination of Organic Structures. 
Randall, R. G. Fowler, N. Fuson and J. R. 
New York: D. Van Nostrand, 1949. 239 pp. 


The use of infrared spectra to identify organic com- 
pounds and characterize certain structural groupings in 
these molecules is not new, but recent developments in 
the technique of infrared spectroscopy (which make the 
recording of such spectra a routine matter) have caused 
such rapid development, that the appearance of a book 
on the method must be very weleome to many chemists 
and biochemists. To write such a book is no easy task; 
the method is still so new that, although certain prin- 
ciples can be very easily stated and exemplified, their 
detailed application to individual molecules presents many 
pitfalls for the unwary. 

The facet that 
groupings have characteristic vibration frequencies which, 


certain common chemical bonds and 
to a first approximation, are independent of the rest of 
the molecule and so are always observed in approximately 
the same position in the infrared, makes the method, at 


first sight, a very attractive and powerful one. The dif- 
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ficulties lie in the degree of constancy of each charae- 
teristic frequency and in achieving a clear understanding 
of the reasons for the small but very important varia- 
tions. Thus C=O frequencies are generally lower than 
C=C and C=N frequencies, but in most amides the C—O 
frequency is in the position normally occupied by C=C 
or C=N frequencies. It follows that it is just in those 
cases where the chemist most needs help from the spee- 
that 
the spectroscopist is sometimes least sure of his charae- 


troscopist (i.e., when he is on unfamiliar ground) 
terizations. 

In order to establish a new structure by infrared meth- 
ods, it is generally necessary to have the spectra of series 
of model compounds in which the key groupings used in 
the spectroscopic analysis of the unknown structure have 
environments closely resembling those of the key groups 
in the various structures under consideration. This was 
very well exemplified in the use of infrared spectroscopy 
to establish the structure ot penicillin. The present book 
derives directly from the work done by the authors on 
penicillin. The state of the method at that time was 
such that an extensive investigation had to be made of 
the frequencies characterizing many chemical bonds, espe- 
cially those of the C=O, C=C, C=N, and NH bonds in 
a wide variety of compounds. 

The authors make it very clear that their treatment 
of the subject must in no sense be regarded as definitive 
or even comprehensive. This is very wise, for it will be 
several years before the chemist ean be given his hand- 
book for the use of this structural tool. As a first step 
in the right direction, this book ean be highly recom- 
mended. After a general discussion of the underlying 
principles, a most useful catalogue is given of frequencies 
occurring in the range 5u-7 u, commonly known as the 
‘*double bond’’ 
ce 


general catalogue of characteristic infrared and Raman 


region, since the key frequencies of the 
, C=N, and N=O bonds oceur here. A more 
frequencies between 2.6 y and 70 yw follows, preceded 
by a short discussion of the methods of assignment and 
how these are based on complete analyses of the infra- 
red spectra of very simple molecules. A very valuable 
chapter is then devoted to illustrative examples of the 
The 


employed by the authors are 


method drawn from the authors’ own experience. 
experimental techniques 
next described in detail and, finally, reproductions are 
given of the actual tracings of the spectra of over 350 
compounds. 

The only serious slip noticed is that in the final eata- 
logue of spectra (p. 195) the spectrum of morpholine is 
wrong and this vitiates the discussion concerning mor- 
(The spectrum given for morpholine 
It is not possible 


pholine on page 7. 
appears to be that of nitromethane.) 
to agree with every one of the assignments proposed but 
detailed discussion of these cases is not practicable here, 
and in general only further work would show which view 
was correct. It might have been advisable, however, to 
indicate by special marks that certain assignments are 
beyond question, others are fairly certain, and a few 
The treatment of the theoreti- 
In particular, the 


are still open to question. 
eal interpretation has some omissions. 
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very important effects of hydrogen bonding and, more 
generally, of interactions and variations in charge distri- 
bution in altering characteristic frequencies receive in- 
adequate attention. In all other respects, the book is 
an extremely valuable contribution which forms an ex- 
cellent introduction to the subject for chemists and those 
more interested in the practical applications of infrared 
spectra. For the chemical spectroscopist, it is a store- 
house of interesting information, which should prove very 
stimulating in the fascinating problem of correlating the 
spectroscopic and chemical properties of molecules. 

G. B. B. M. SUTHERLAND 
University of Michigan 


Its Occurrence, Chemistry, and Technology. 
New York: Ronald Press, 1949. 


Titanium: 
Jelks Barksdale. 
591 pp. $10.00. 
Growing interest in titanium chemistry and applications 


of elemental titanium and its compounds in recent years 


has demonstrated an urgent need for a comprehensive and 
concise summary of information pertaining to the chem- 
istry of the element. Such a summary is presented in the 
present monograph. 

Although written largely in terms of the titanium pig- 
ments industry, and thus reflecting the author’s major ex- 
periences and interests, the volume nevertheless strikes a 
comparatively good balance among the technical develop- 
Its wealth of infor- 
mation about pigments is supplemented by adequate dis- 


ments involving titanium materials. 


cussions of uses of the element or its compounds in alloys, 
in the electrical and ceramic industries, in dyeing proe- 
esses, and in eatalysis. Recent developments involving 
the production of the pure metal and its applications are 
discussed, as are miscellaneous applications of compounds 
running the gamut from gem stones to water purification 
and sewage treatment. 

Emphasis througthout the book is primarily upon tech- 
nology. Considerable space is devoted to the mineralogy 
and technical treatment of useful ores for the recovery 
of compounds of the element. The chemistry of the free 
element and of its compounds is, however, treated in ¢on- 
siderable detail in three chapters, and methods for ana- 
lyzing titanium materials are considered in one chapter. 
This last chapter is very brief and appears to be somewhat 
sketchy in character. On the whole, however, the treat- 
ment seems excellent. 

Throughout, the book is well documented. References 
to both technical and patent literature are indicated 
clearly in connection with statements of fact in the dis- 
cussion. These references are then collected by chapters 
into a section of 77 pages, placed just before the index 
at the end of the volume. The author’s statement that 
these references are complete up to the time when the 
book went to press appears correct. Indexing is equally 
comprehensive. 

The book is written in a clear prose which is easy to 
follow and free from ambiguity. In general, the author 
has been sufficiently critical of conflicting literature re- 
ports to render his presentation authentic, although there 


are some instances where he has not been. One might 
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wish that he had explored more searchingly the basic 
chemistry of some of the processes he described and had 
thereby offered more adequate explanations for these 
In these and most other instances, however, 
the viewpoint has been more technical than theoretical or 


processes. 
experimental. The volume has been given careful han- 
dling by the publishers and is thus clearly printed, at- 
In the 
opinion of the reviewer, however, the price is excessive. 

Barksdale’s Titanium should prove useful to both tech- 
It contains a fund of information 


tractively bound, and free from significant errors. 


nologist and teacher. 

and should fill a vital need in the rapidly expanding field 

Its use is to be recommended. 
THERALD MOELLER 


of titanium chemistry. 
University of Illinois 


The Alkaloids: Chemistry and Physiology, Vol. I. R. H. 
F. Manske and H. L. Holmes, Eds. New York: Aca- 
demic Press, 1950. $10.00. 

This volume is not for the casual reader who seeks a 
little information on the subject of vegetable bases, but 


525 pp. 


rather for specialists in the alkaloid field, or those who 
intend to become so. It consists of seven sections, se- 
lected apparently on the basis of interests and availabil- 
ity of the authors. 

The introductory chapter by Manske, ‘‘Sources of Al- 
kaloids and their Isolation,’’ is well described by its 
title, and offers many valuable generalizations of tech- 
nique which are more specifically illustrated in the later 


chapters, where the isolation and separation of individ- 
ual members is usually given. 

The section by W. O. James, ‘‘ Alkaloids in the Plant,’’ 
is a scholarly treatment of the subject which assumes 
more botanical knowledge than is possessed by most 
The old and fascinating question of why 
plants produce alkaloids (and why many do not) is 
treated in some detail, and leaves us just where we 


chemists. 


started; we do not know, and perhaps there is no reason 
to speculate. 

There are two excellent chapters by Léo Marion, ‘‘The 
Alkaloids,’’ ‘‘The Pyridine Alkaloids,’’ 
which deal with the simple cyclic plant bases, and the 


Pyrrolidine 


commercially and medically more important members of 
the pepper, areca, lobelia, and tobaeco groups, as well 
as some minor types. 

The relatively obscure subject of the Senecio alkaloids 
is considered in elegant detail by N. J. Leonard. Al- 
though the plants are of little importance except as a 
menace to cattle, the alkaloid group is nevertheless of 
interest as the first known example of the pyrrolizidine 
ring structure, and for the methodical way in which the 
nature of the individual members was elucidated. 

‘<The Tropane Alkaloids,’’ by H. L. Holmes, includes 
such medicinally important drugs as hyoscyamine, atro- 


pine, cocaine, and scopolamine. In addition to discussion 


of reactions and structure, there is an exhaustive table 
of derivatives and properties which may serve as an up- 
to-date Beilstein. 

‘‘The Strychnos Alkaloids,’’ 
difficult reading, but any account of strychnine will have 


also by Holmes, makes 
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this property. All the important data accumulated prior 
to 1947 are presented, with emphasis on the interpreta- 
tion of the facts when discovered, and the gradual evolu- 
from them of the later formulas. The accepted 
strychnine structure was published by Woodward, Brehm, 
and Nelson in September 1947, and it is regrettable that 
this could not have been included to give the first com- 
plete story of this remarkable alkaloid. The tables to 
the chapter list the properties of hundreds of derivatives 


tion 


and represent a vast amount of labor. 

Although the editors state in their preface that the 
pharmacology of the alkaloids will be included, this phase 
of the project had to be abandoned because of difficulty 
in assembling contributors. 

When completed, this projected series will constitute 
the most exhaustive and authoritative reference work on 
alkaloids, and the plan to issue periodic supplements 
enhances its value. 

LyNpDoN F. SMALL 
National Institutes of Health 





Chemical Activities of Fungi. Jackson W. Foster. New 

York: Academie Press, 1949. 648 pp. $9.50. 

Every scientist interested in mold metabolism will find 
it extremely convenient to have available The Chemical 
Activities of Fungi. Nowhere else are as many ‘acts 
concerning the chemistry of fungi as conveniently ar- 
ranged. The author, experienced in both the academic 
and commercial aspects of his subject, has been able to 
use tools other than the scissors and paste pot. 

A list of the 19 chapter titles would constitute a sound 
synopsis of the book. There are chapters dealing with 
the chemical nature of mold mycelium, with mutations, 
with trace element nutrition, and with methodology. Chap- 
ters are devoted to each of many of the most important 
mold products, such as penicillin, citrie acid, gluconie 
acid, and others. Little of importance is omitted. 

A writer, freshly liberated from the strait jacket of 
coneiseness prescribed by modern scientific journals, is 
likely to make full use of his freedom. The present work 
‘<jnerimi- 
nated’’ (p. 401), or ‘‘motivated’’ (p. 156); enzymatic 
effects are ‘‘aggravated’’ (p. 463), and difficulties are 
‘‘eireumnavigated’’ (p. 599). Much space is oceupied 
by games of intellectual solitaire played by the author. 


is probably an example. Reactions become 


A few examples of these may be given. In the chapter 
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on citric acid, 12 pages are consumed in the erection and 
demolition of theories concerning citric acid formation 
before the mechanism finally approved is introduced. 
On pages 181 to 183 one finds a scholarly examination 
On page 245 
begins an interesting three-page discussion of the fa- 


of definitions of reserve storage material. 


miliar concept that seemingly new characters acquired 
by mutants are in reality due to loss of other characters. 
Such passages 
but will certainly prevent the book from being charae- 





and they are many—may require space, 
terized as a dull compendium. Implicit in the criticism 
that inordinate space is given to the author’s specula- 
tions is the appreciation of his ability to produce some- 
thing more than a catalogue. 

Throughout the book are numerous expositions of older 
concepts. These are first supported in an ereet posture, 
Although 
an oceasional visit to the graveyard of forgotten theories 


then either knocked down or left to collapse. 


is both useful and diverting, the mass exhumation often 
authors of scientifie books seems 
The volume is, 
In a comprehensive 


believed essential by 
more likely to confuse than to instruct. 
of course, not free from mistakes. 
treatment of a large subject, occasional errors and in- 
consistencies serve to identify the work as that of a man 
rather than of a punch card machine. There are many 
ideas and conclusions with which this reviewer finds him- 
This is characteristic, for most 
The 


percentage of the author’s ideas to which the reader will 


self in disagreement. 
readers, of all books in which ideas are to be found. 


take exception will probably be small. 

The reader of Chemical Activities of Fungi will find 
it an excellent guidebook to the original literature, and 
a serviceable textbook. He will find oraeular pronounce- 
ments, wordy morasses, valuable data, and stimulating 
ideas. He will probably conclude, with the author, that 
the work is ‘‘an authoritative, critical book integrating 
and evaluating the field’’ (p. vii). 

M. J. JOHNSON 


University of Wisconsin 


Advances in Enzymology and Related Subjects of Biochem- 
istry, Vol. IX. F. F. Nord, Ed. New York-London: 
Interscience, 1949. 760 pp. $9.00. 

The ninth volume of this stimulating series of books, 
like its predecessors, offers a thorough review of a few 
selected topics. The choice of subjects is not made with 
the purpose of complete coverage in the field of enzyme 
Instead, each topic considered is given a erit- 
ical and relatively leisurely examination that embodies 
much of the reviewer’s own opinions. 


chemistry. 


This personal ap- 
proach, in conjunction with the thoroughness of the treat- 
ment, forms the major strength of these volumes. It 
enables the reviewer to develop his subject not only from 
the standpoint of present developments but with the im- 
portant inclusion of past history and its influence on the 
development of the concepts with which he, but not neces- 
sarily the reader, is so familiar. 

The 12 reviews presented range in subject matter from 
the industrial biosynthesis of fats through histo- and eyto- 
chemistry, to the metabolism of semen. It is clear that 
not all of these will be of universal interest. Neverthe- 
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less, in these days of ever increasing specialization within 
the science of biochemistry, a volume such as this is of 
considerable value in stimulating the broad viewpoint so 
absent in modern production line research. 

The articles themselves are well written, by authorities 
in the various fields, although a few might have been 
deleted to avoid repetition or published more profitably 
elsewhere. The section on histo- and cytochemistry, for 
example, is dealt with in great and useful detail by its 
author elsewhere in book form. The review on enzyme 
activity in frozen vegetable tissue is extremely specialized 
and probably of little use to the average reader. In gen- 
eral, however, the subjects have been wisely chosen and 
this volume will occupy, with its fellows, an important 
place in any library of general biochemistry. 

C. B. ANFINSEN 
Harvard Medical School 


Chemical Constitution and Biological Activity. W. A. Sex- 
ton. London, W.C.2, Engl.: E. & F. N. Spon, 1949. 
412 pp. 


For countless generations, in attempting to study the 


55s. net. 


essence of nature and natural phenomena, scientists have 
been drawn to the problems of structure and its functional 
Aristotle, in the Metaphysics, stated that 
if we search for the elements of existing things without 


conconitants. 


distinguishing the many senses in which things exist, we 
eannot find them. One of these senses in which things 
exist is that derived from their acting on or being acted 
upon by other elements, and although Aristotle felt it 
impossible to discover what ‘‘acting’’ or ‘‘being acted 
on’’ is made of, in recent years it is this very aspect of 
scientific inquiry that has advanced considerably—particu- 
larly in one of its most complex aspects, that of inter- 
action in the living organism. 

The present volume has been designed to provide a 
glimpse into the many problems involved in the relation- 
ship between the chemical constitution of substances and 
their action upon living cells. It is made up of two 
sections: the first, a brief consideration of some of the 
chemical compounds and processes that play a general role 
in biological activity; the second, short discussions of 
subjects ‘‘chosen as far as possible in order to provide 
illustrations of the principles outlined in the earlier chap- 
ters.’’ The latter include vitamin B,, various growth fac- 
tors, choline and its derivatives, cancer problems, and 
antigens and antibodies. 

Of necessity in a book of this nature, there must be 
many omissions. Perhaps it would be more effective to 
limit one’s dissertation in this field either to a more or 
less complete discussion of the fundamental principles in- 
volved, or to a few of the specific topics now being assidu- 
ously investigated. As it is, from either the chemist’s or 
biologist’s point of view the book is sketchy and some- 
times disturbingly incomplete. Critical examination of 
some of the discussions reveals certain peculiarities—for 
example, the complete acceptance of some questionable 
concepts concerning the role of acetylcholine in nervous 
system activity. The meagerness of such sections as that 
on surface-active agents cannot go unnoticed, nor would 


one object to mention of other points, such as Pauling’s 
theory of enzyme specificity, changes in electronic ¢on- 
figuration, and the biological variables involved in the 
structure-activity relationship. 

Admittedly, integration of our knowledge in this bor- 
derline field of biochemistry is essential, and is indeed a 
monumental task for any one author. Despite its inade- 
quacies, this book should help investigators in many fields 
of research to broaden their outlook, and to cross some 
of the imaginary walls erected between so many fields of 
Although the bibliography stops at 1947, the 
work demonstrates an ever strengthening trend in investi- 


inquiry. 


gation leading rapidly to the acceptance of physicists, 
chemists, and biologists in each other’s laboratories. 

RoBerRT G. GRENELL 
University of Maryland 


Metabolism and Function: A Collection of Papers Dedi- 
cated to Otto Meyerkof on the Occasion of His 65th 
Birthday. D. Nachmansohn, Ed. New York: Elsevier 
Publ., 1950. 348 pp. $7.00. 

Investigators in the fields of biological science are in- 
deed fortunate to have available this collection of 38 
papers written by friends, associates, and former stu- 
dents of Prof. Meverhof, on the occasion of his 65th 
birthday. Among these distinguished investigators are 
five who have won the Nobel prize. The various authors 
bring together and organize research evolving from the 
important researches of Meyerhof, Warburg, and Hill. 
The guiding and fundamental work of these masters is 
reflected and interwoven in each paper. 

Building on the foundations of Pasteur, Buchner, and 
Harden and Young, Meyerhof developed many funda- 
mental principles, such as the extraction of the glycolytic 
enzyme system from muscle, the discovery that some phos- 
phorylated compounds are rich in energy, and the elarifi- 
These discoveries have 
made possible exact measurements and have stimulated 
biochemistry and physiology for a generation, and will 
continue to exert their influence as these sciences develop. 

The book begins with an excellent tribute to Prof. 
Meyerhof by his pupil, David Nachmansohn. 


eation of the Pasteur reaction. 


The papers 
are then arranged in four groups: Part I, Muscle; Part 
II, Nerve; Part III, Drug Action; and Part IV, Inter- 
mediate Metabolism. Most of the papers have a concise 
summary in three languages. All but two papers have 
a selected list of references at the end. 

Part I. Muscle. The first paper, by A. V. Hill, ‘‘A 
Challenge to Biochemists,’’ begins with the charming 
history of his friendship with Meyerhof, and leads gradu- 
ally into a discussion on the course of events in normal 
muscular contraction which he and Meyerhof did so much 
to develop and which he summarizes very concisely. 

Through all the papers that follow and in many of the 
references cited, we see the development of the Meyerhof- 
Warburg-Hill discoveries. The paper by Hans H. Weber, 


entitled ‘‘Muskelproteine,’’ reviews information on 


muscle proteins and presents new facts on L-myosin and 
M. Dubuisson, in ‘‘ Modifications dans la structure 
physico-chimique de 1’édifice contractile au cours du cycle 


actin. 

















April 21, 1950, Vol. 111 


SCIENCE 


421 





de la contraction musculaire’’ discusses the contractile 
apparatus of muscle. A. Szent-Gyérgyi has a brilliant 
paper on ‘‘Actomyosin and Muscular Contraction’’ by 
ATP. D. M. Needham has written a critical review on 
‘*Myosin and adenosinetriphosphate in relation to muscle 
W. F. H. M. Mommaerts, in ‘‘A consid- 
eration of experimental facts pertaining to the primary 


eontraction.’’ 


reaction in muscular activity,’’ has given a survey of re- 
cent developments. Saul Korey discusses ‘‘Some factors 
influencing the contractility of a nonconducting fiber 
preparation. ’’ 

Part II. Nerve. 


Schmitt discusses ‘‘ Morphology in muscle and nerve phys- 


In the second part Francis O. 


iology,’’ and analyzes x-ray and electron microscope 
‘*Studies on 
Axonal 
has presented 


techniques. David Nachmansolhn, in his 
permeability in relation to nerve funetion. I. 
conduction and synaptic transmission,’’ 
an excellent analysis of this field. Meyerhof’s approach 
to the study of muscular contraction has also proved val- 
M. A. Rothenberg, 


in ‘Studies on permeability in relation to nerve function. 


uable in the study of nerve function. 
II. Ionic movements across axonal membranes,’’ points 
out that studies on the permeability of the giant axon 
of the squid to potassium indicate that a dynamic, rather 
than a static equilibrium, exists. Calcium and sodium 
R. W. Gerard and R. W. Doty 
(liscuss ‘‘ Nerve conduction without increased oxygen ¢on 


have also been studied. 


sumption: the action of azide and fluoroacetate.’’ Har- 
old E. Himwich, in ‘‘Some evidence on the functional 
organization of the brain,’’ points out that the brain is 
not a static structure. Alexander von Muralt, in ‘‘The 
development of muscle-chemistry, a lesson in neurophysi- 
ology,’’ summarizes the present position in this field. 
Part III. H. Blaschko, in ‘‘ Substrate 
specificity of amino-acid decarboxylases,’’ studies the de- 


Drug Action. 


carboxylation by bacterial and mammalian enzymes of a 
Chalmers L. Gemmill reviews 
Meier and H. J. 
3ein, in their paper ‘‘Zur Charakterisierung der Spezifi- 


number of amino aeids. 
‘*Glyeolysis in pharmacology.’’ R. 


tiit pharmakologischer Wirkungen und des sie bedingen- 
den Rezeptorsystems des Substrates,’’ have given a thor- 
ough diseussion of significant problems in this field. 
Part IV. L. Michaelis and 
S. H. Wollman present ‘‘ Free radicals derived from toco- 
pherol and related substances.’’ Carl F. Cori, Sidney 
F. Velick, and Gerty T. Cori, in ‘‘The combination of di- 
phosphopyridine nucleotide with glyceraldehyde phosphate 


Intermediate Metabolism. 


9 


dehydrogenase,’’ discuss the theory that ‘‘ glyceraldehyde 
phosphate dehyrogenase from rabbit muscles contains 
two catalytic sites, having dissociation constants with 
DPN that differ by a factor of 100 or more.’’ Carl Neu- 
berg has an excellent article entitled ‘‘Girung und phy- 
tochemische Reduktion’’; L. Genevois, ‘‘ Essais de bilans 
de la fermentation alcoolique due aux eellules de le- 
vures’’; Wilhelm Kiessling, ‘‘Triosephosphorsiure als 
Intermediirprodukt bei der Zuckergiirung mit intakter 
Hefe’’; Gerda Dangschat and Hermann O. L. Fischer, 
**Configurational relationships between naturally oceur- 
ring cyclic plant acids and glucose’’; Allan L. Grafflin 
and Severo Ochoa, ‘‘ Partial purification of isocitrie de- 


hydrogenase and oxalosuccinie carboxylase’’; E. Racker, 
‘*Spectrophotometric measurements of the enzymatie for- 
mation of fumarie acid cis-aconitie acids’’; George Wald, 
‘*The interconversion of the retinenes and vitamins A in 
vitro’’; Paul Ohlmeyer, ‘‘ Experimentelle 
Eiweisskérpern an Zellkerne und Nukleinsiuren’’; Her- 
man M. Kalekar, ‘‘The biological incorporation of pu- 
rines and pyrimidines into nucleosides and nucleic acid’? ; 


3indung von 


René Wurmser and Sabine Filitti-Wurmser, ‘‘L’énergie 
de formation des complexes dissociables enzyme-substrat 
et antigéne-anticorps’’; Bernadette Bergeret, Fernande 
Chatagner, and Claude Fromageot, ‘‘ Nécessité d’un ¢o- 
enzyme pour le fonetionnement de la désulfinicase’’; H. 
A. Krebs, ‘‘Body size and tissue respiration’’; André 
Lwoff, Héléne Ionesco, and Antoinette Gutmann, ‘‘Syn- 
flagellé sans 
chlorophylle ineapable d’utiliser les sueres’’; Gilbert 
Ashwell and Zacharias Dische, ‘‘ Inhibition of the metab- 
olism of nucleated red cells by intracellular ions and its 


thése et utilisation de l’amidon chez un 


relation to intracellular structural factors’’; E. Boyland, 
‘*The biochemistry of abnormalities in e¢ell division’’; 
Fritz Lipmann and L. Constance Tuttle, ‘‘Lipase-eata- 
lysed condensation of fatty acids with hydroxylamine’’; 
Shlomo Hestrin, ‘‘ Acylation reactions mediated by puri- 
fied acetylcholine esterase II’’; Einar Lundsgaard, ‘‘ Ob- 
servations on a factor determining the metabolic rate of 
the liver’’; and Erik Jacobsen, ‘‘Is acetaldehyde an in- 
termediary product in normal metabolism?’’ 

The final paper, ‘‘The quantum efficiency of photosyn- 
thesis,’? by Otto Warburg, Dean Burk, Victor Schocken, 
and Sterling B. Hendricks, is a classic contribution to 
This work was carried out in the U. S. It is an 
extension and verification of Warburg’s earlier work, 


science. 


clarifying one of the most fundamental problems con- 
fronting biochemistry. 

The book includes an excellent frontispiece photograph 
of Prof. Meyerhof and an early photograph of A. V. Hill 
and Meyerhof together. There are photographs of Meyer- 
hof’s laboratories in Berlin in 1928 and in Heidelberg in 
1931. On page 338, there is a photograph of Otto War- 
burg and Dean Burk at work together in Bethesda, and 
on page 347 a photogravh of a group of Prof. Meyer- 
hof’s students at the Kaiser Wilhelm Institut fiir Biolo- 
gie at Berlin-Dahlem. This page also contains a photo- 
graph of Meyerhof and Hill and a group of Meyerhof’s 
students, taken in 1931, at the Kaiser Wilhelm Institut 
fiir Medizinische Forschung at Heidelberg. On page 348, 
there is a picture of the Kaiser Wilhelm Institut fiir 
Medizinische Forschung, Heidelberg, and on the lower 
part of the page a photograph taken at Woods Hole, 
July 1949, of a group of authors consisting of Meyerhof, 
Warburg, Neuberg, Burk, Szent-Gyérgyi, Nachmansohn, 
Wald, and Korey. 

The papers presented in this volume give the outline 
of a vast structure based in good measure on the funda- 
mental work of Prof. Meyerhof, who won the Nobel prize 
in 1923 for his distinguished researches on intermediary 
metabolism in active and resting muscle. Progress in bio- 
chemistry and physiology has been greatly speeded by the 
strong flow of ideas generated in his laboratories. 
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Finally, one is tempted to philosophize concerning the 
effect of leadership and organization on scientific pro- 
ductivity. Freedom to carry on activities, uninhibited by 
administrative formalities and restrictions, with provision 
of excellent assistance and facilities like those at Berlin 
and Heidelberg, and a supreme interest in the work being 
done were significant factors in developing the environ- 
ment in which creative ability could so flourish. 

CHARLES N. FREY 
Standard Brands Incorporated 
Vitamin Methods, Vol. 1. Paul Gyorgy, Ed. New York: 
Academic Press, 1950. 571 pp. $10.00. 

The first volume of the treatise on vitamin methods 
deals with the physical, chemical, and microbiological 
methods of vitamin assay. The presentation of material 
has been built around the methods employed for assay, 
rather than around the assays for a specific vitamin. 
This permits a discussion of principles involved for each 
type of assay, which is followed by a discussion of 
variations in individual vitamins. 
Most techniques are given in sufficient detail to be 


technique for the 


used without consulting additional reference sources. 
Animal assay methods are to be given in a second volume. 

The book is divided into five sections dealing with 
physical, chemical, microchemical, and microbiological 
methods of assay, and the use of optical instruments in 
vitamin assays. In the section on physical methods, as- 
says are described for vitamin A and provitamins A by 
the ultraviolet absorption spectra technique. The difii- 
culties encountered in the application of this method to 
the assay of vitamins D, E, K, and B, are discussed. 
Fluorometric assay methods for vitamin A, thiamine, 
riboflavin, and 8-pyracin are given. Chemical methods 
are described for A and earotene, vitamins 
D, E, and K, thiamine, niacin and niacinamide, pyri- 
doxine, choline, inositol, p-aminobenzoic acid, ascorbic 
acid, and pteroylglutamic acid and related folie acid 


vitamin 


compounds. Microchemical methods are given for vita- 
min A and carotene, ascorbic acid, riboflavin, phos- 
phatase, iron, and protein. 

The microbiological assay section discusses methods 
utilizing lactic acid bacteria, yeasts, Neurospora mutants, 
and miscellaneous microorganisms. A particularly use- 
ful section gives, in two tables with reference keys, a 
cross index of vitamin assays, the test organisms, and a 
key to the details of assay procedure. Another table 
summarizes the preferred method of assay for each vita- 
min. Assay methods for p-aminobenzoic acid, biotin, 
choline, folic acid, inositol, nicotinic acid, pantothenic 
acid, riboflavin, thiamine, and vitamin B, are described. 

The section on the use of optical instruments should 
be of value to those selecting apparatus for vitamin assays. 

Mary S. SHoRB 
University of Maryland 


Antibiotics. George W. Irving, Jr. and Horace T. Her- 
rick, Eds. Brooklyn, N. Y.: Chemical Publishing, 1949. 
273 pp. $6.75. 

In the period September 1946-January 1947 the U. 8. 

Department of Agriculture Graduate School sponsored a 
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series of lectures entitled ‘‘ Progress in the Field of An- 
tibiotics.’’? These lectures (with the exception of three 
dealing with restricted material on penicillin) have been 
collected as chapters in Antibiotics. 

Four chapters are devoted to penicillin. 
the early history, the wartime developments in England 
and in this country, the government certification pro- 
gram, the development of high-yielding strains of Peni- 
cillin, and the advances in commercial production of 
penicillin. It is regrettable that the lectures dealing 
with the chemistry and synthesis of penicillin and the 
production of new penicillins biosynthetically could not 
be included to round out this section. The clinical uses 
of penicillin and streptomycin are covered in one chapter, 
and in another the chemistry of streptomycin is presented 
in the form of charts and equations. Other chapters deal 
with gramicidin and tyrothricin, the chemical aspects of 
antibiotics other than those already mentioned, and the 
use of antibiotics in veterinary medicine. Four chapters 
deal with the production of antibiotics by microorgan- 
isms, basidiomycetes, actinomycetes, and higher plants. 


These cover 


Each chapter is written by a man who has made major 
contributions in the antibiotic field. The subjects are 
necessarily covered in a general way, and results rather 
Thus, little or no mention 
is made of the techniques of screening microorganisms 


than methods are emphasized. 


for antibiotic-producers, of isolation methods such as 
adsorption, and partition chromatography, of means of 
characterizing new antibiotics such as paper chromatog- 
raphy and the Craig countercurrent distribution tech- 
The various chapters do present in an interesting 
way the general picture of the development and status oi 
antibiotic research up to January 1947. Selected bibli- 
ographical references afford a convenient entry to the 
literature for those who want more detail. 


nique. 


This book should provide an interesting introduction 
for those who are not familiar with the antibiotic field and 
a convenient reference source for those who are. 

H. E. CARTER 
University of Illinois 
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Genetics, Paleontology, and Evolution. Glenn L. Jepsen, 
Ernst Mayr, and George Gaylord Simpson, Eds. Prince- 
ton, N. J.: Princeton Univ. Press, 1949. 474 pp. 
$6.00. 


This is a collection of papers presented at the Prince- 
ton Bicentennial Conference on Genetics, Paleontology, 
and Evolution. The conference was arranged by the 
Committee on Common Problems of Genetics, Paleontol- 
ogy, and Systematics, of the National Research Council, 
and was held on January 2-4, 1947, under the director- 
ship of Prof. Glenn L. Jepsen. 
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The Committee on Common Problems was formed in 
1942 for the purpose of bringing together paleontologists, 
systematists, and geneticists in the study of problems of 
evolution. Another outgrowth of the work of this com- 
mittee was the founding of the Society for the Study 
of Evolution, in 1946, and the establishment of the jour- 
nal Evolution, which is published by the society. 

The Princeton symposium was a conference of about 
sixty workers in diverse fields of evolutionary study, 
chiefly paleontologists, systematists, and geneticists. Sev- 
eral European scholars attended, as guests of Princeton 
University, and contributed to the program and to the 
present volume. The scope of the conference is indi- 
eated by the following list of topics for discussion, the 
principal speaker being indicated in each case: 

Time in Earth History (Adolf Knopf), Gene and Char- 
acter (Curt Stern), Gene and Mutation (A. H. Sturte- 
vant), Time Series, Trends, in Animals (A. S. Romer), 
Time Series, Trends, in Plants (R. W. Chaney), Rates of 
Evolution in Animals (G. G. Simpson), Rates of Evolu- 
tion in Plants (G. L. Stebbins, Jr.), Speciation and Sys- 
tematics (Ernst Mayr), and Adaptation and Selection 
(Sewall Wright). There was, in addition, a publie ad- 
dress on Man’s Evolution: Past and Future, by J. B. S. 
Haldane (The Atlantic, 1947, 179: 45.). A summation 
of the conference, by H. J. Muller, concluded the pro- 
gram. <A brochure summarizing the discussion was pub- 
lished by the university in 1948 (Princeton University 
Bicentennial Conference, Series 2, Conf. 3, pp. 1-36, 
1948). 

The present volume includes the full text of 23 papers 
presented by members of the conference. All of the pa- 
pers mentioned above are included, except that of Stur- 
tevant, and there are in addition papers by E. H. Colbert, 
D. D. Davis, E. B. Ford, William Hovanitz, Theodor Just, 
David Lack, H. L. Mason, J. A. Moore, Bryan Patterson, 
W. P. Spencer, D. M. S. Watson, T. S. Westoll, and H. 
E. Wood II. 

This book does not represent the ‘‘synthesis of biology 
and geology through their common denominator, evolu- 
tion,’’ which, in Prof. Jepsen’s phrase, was the original 
objective of the committee. It is true that ‘‘ paleontology 
studies the results of evolution, while genetics studies its 
mechanism,’’ but it does not follow that the intermingling 
of paleontologists and geneticists will result automatically 
in the elucidation of genetic mechanisms over the broad 
field of known evolution. Genetics, which in its earlier 
years was called ‘‘experimental evolution,’’ has so far 
developed valid methods for the study of only a smali 
sector of biological variation. It tells us virtually noth- 
ing of the manner of origin of new gene loci. Its results 
on the nature of genic elements outside the choromosomes 
are still equivocal. In the allelic mutation of chromo- 
somal genes, on which almost all experimental study of 
gene mutation has been focused, it cannot yet speak 
clearly as to the extent and characteristics of subliminal 
mutation. It has made a major contribution to evolu- 
tionary theory in the concept of gene frequencies in equi- 
librium with evolutionary pressures, a subject covered in 
this volume in an elegant paper by Sewall Wright. But 
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as to the sources and mechanisms of the variations found 
in evolution on the grand scale, the development of ex- 
perimental geneties to date has placed little restriction 
upon free speculation. The investigation of time series, 
trends, and rates of evolution, which makes up the bulk 
of this volume, necessarily remains today, as in Darwin’s 
time, a wholly descriptive science. 

This book ineludes a valuable collection of papers, rep- 
resenting, in many cases with excellent examples, the 
wide diversity of current work on evolutionary problems. 

L. J. STADLER 
Yale University 


The Vertebrate Body. Alfred Sherwood Romer. Phila- 
delphia-London: W. B. Saunders, 1949. 643 pp. $5.50. 
This most recent book of Prof. Romer’s bids fair to 

become one of the leading textbooks in college courses in 

comparative anatomy. The author, trained in the Co- 
lumbia school of Gregory and McGregor, and now Agassiz 

Professor of Zoology in Harvard University, has written 

an admirable account of vertebrate history and structure. 

The book is truly comparative. It avoids overemphasis 
on human structures, one of the most common faults of 
textbooks on comparative vertebrate anatomy. The early 
chapters are devoted to the vertebrate pedigree, to a roll 
call of the vertebrates, and to an adequate treatment of 
the animal cell and its physiology. Chapter 5 gives a 
fairly comprehensive account of early vertebrate develop- 
ment, and a series of chordate forms ranging from Am- 
phioxus to Mammalia is treated in a comparative manner. 

Eleven chapters are devoted to a consideration, seri- 
atim, of the various organs and organ systems of the 
vertebrate body. Among the several systems, the skele- 
ton is treated in the most detailed fashion; a section of 
112 pages being devoted to this topic. This undoubtedly 
stems from the author’s interest and experience in this 
particular field, as well as from the fact that this system, 
drawing from the field of paleontology, offers a splendid 
opportunity for a really adequate evolutionary story. 
The muscular system, treated rather briefly by most text- 
books, is covered in a rather comprehensive manner. The 
other organ systems are also well covered, the material 
being presented in a clear and interesting fashion. 

One of the unique features of the book is that, in ad- 
dition to presenting the comparative anatomy of the 
various organ systems, it gives considerable attention to 
the development, histological structure, and physiology 
of the various structures. A knowledge of the embryonic 
origin of an organ is fundamental to an understanding 
of its adult structure, and including histological material 
makes for a clearer and more interesting study. The 
relationship of form to function, ignored by many writ- 
ers in this field, is adequately treated by Prof. Romer. 
To illustrate this point, the chapter on the muscular sys- 
tem is introduced by an account of the histological struc- 
ture of the various types of muscle, followed by a con- 
sideration of muscle fiber function. 

The appendix includes, besides a rather full bibliog- 
raphy and synoptic classification of the vertebrates, a 
section on scientific terminology. A list of some 600 
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anatomical terms is given with the definition and deriva- 
tion of each. This section on etymology should prove 
particularly valuable to the student. 

As is usual with Prof. Romer, this book is most inter- 
estingly written. It is not merely a collection of ana- 
tomieal facts, but rather tells the story of vertebrate his- 
The 


tory and structure in a clear and lively manner. 
and 


illustrations are good and profuse (363 figures), 
many of them are original. 

Many teachers are reported to have adopted this book 
sight unseen. It is the opinion of this reviewer that they 
will be well pleased with their choice. 

WILLIAM O, PUCKETT 


Davidson College 


Principles of Animal Ecology. W. C. Allee, Alfred E. 
Emerson, Thomas Park, Orlando Park, and Karl P. 
Schmidt. Philadelphia: W. B. Saunders, 1949. 837 
pp. $14.00. 

Since Haeckel’s suggestion of the term ecology in 1870 
no group of authors has done more than this illustrious 
quintet to establish the science on a firm basis. 

Among the book’s outstanding values are its documen- 
tation of many principles on which the evidence was pre- 
viously widely scattered, its precise statement of the 
present status of these principles, so that lines of past 
and present accomplishment and profitable future ad- 
vance are indicated, and its comprehensive organization 
of the widespread materials of ecology. 

The five principal sections of the book are ‘‘The His- 
tory of Ecology,’’ ‘‘Analysis of the Environment,’’ 
‘Populations, ”’ ‘¢The Community,’’ and ‘‘ Ecology and 
Evolution.’’ These are supplemented by an excellent sub- 
ject index, meticulously prepared, a bibliography, and 
an author index of nearly 2,500 titles. Great care has 
been taken to correlate various parts of the book through 
cross references. A glossary would have been helpful. 

The authors rightly make the point (p. 693) that ecol- 
ogy tends to be holistie in its approach. Where most ade- 
quate, the book considers its subject matter from the 
bio-ecological, i.e., the plant-animal, viewpoint. The au- 
thors reject the terms ‘‘animal formation’’ and ‘‘plant 
formation’’ in favor of biotic concepts (p. 582). Unfor- 
tunately, the authors felt that, for convenience and work- 
ability, they could not extend their work to include the 
whole scope of ecology (p. vii), the bio-ecology of some 
writers. But in fact most of their treatment is sympa- 
thetically bio-ecologieal. 

The concept of the community as a complex organism, 
which many authors have discussed without coming to any 
very widely accepted conclusion, receives full recognition 
here. Table 30, p. 440, presents a highly convincing 
comparison of the doctrines of the cell, the multicellular 
organism, and the community. The reviewer would point 
out that the community as a functioning organism in 
many, probably most, instances, is the plant-animal com- 
munity. This important point is not always made clear 
by our authors, although it is unmistakably implied or 


exemplified on many pages. 
Note some of the practical implications of this concept 
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of the plant-animal community as a complex organism. 
Ecology should never be divided, at least in philosophic 
thought, into plant ecology and animal ecology. The 
splitting up of the subject into abstracted aspects of re- 
stricted scope (one of my students reported taking five 
courses in ecology in a single institution—plant, animal, 
forest, insect, and wildlife ecology) is strietly for con- 
venience and may lead to confusion. 

The pervasive quality of the order of nature is sug- 
gested on page 464, where it is pointed out that there is 
a parallel between the zonation of a restricted community 
on granite rock and the major features of the supposi- 
tional dispersal pattern of the world biota (Matthew). 
In both, the primitive types are peripheral and the more 
highly evolved ones at or near the center. 

Tables of stratal equivalents, such as those given on 
pages 470 and 473, may be of the highest theoretical and 
practical value, especially in such fields as horticulture, 
game management, fisheries administration, and agricul- 
ture generally. 

Under ‘‘Natural Selection’’ (pp. 640 and following) 
there is a closely reasoned development of the thesis that 
the concept of competition has often been misapplied in 
‘*The importance of its implications and 
of its conscious misapplications in human affairs, both in 


recent years. 


economics and in interclass and international warfare, 
ean hardly be overemphasized.’’ On page 641 appears 
the significant statement: ‘‘ Fitness involves cooperation, 
and adaptations leading to coordination of parts of or- 
ganisms and of individuals in populations are the result 
The action of 
selection on a unitary population emphasizes the desirabil- 


of evolution through natural seleetion.’’ 


ity of highly developed cooperation within communities. 
Indeed, the concept of community selection is probably 
one of the most important in the entire philosophy of 
evolution. 
survival, the philosophy of the Nietzsches and the Hitlers, 


It dispossesses the tooth and claw theory of 


and enforces instead the survival value of cooperation, 
as a controlling selection factor in some eases. 
Instances of sacrificial individual or group action are 
often overlooked. Somatic cells sacrifice the capacity to 
reproduce new organisms and often die functioning for 
Ma- 


ternal instincts subject the mother to a higher mortality 


the benefit of the whole organism (pp. 691-692). 
rate than would otherwise be the case. ‘‘. Survival 
may well be in relation to humanity as a whole, rather 
than for the benefit of the few at the expense of the 
‘‘The evolution of greater interde- 
pendence between organisms is correlated with progres- 
(p. 696). 


many’’ (p. 694). 
sive evolution’’ 

Ecological indicators or indices, as the authors eall 
them, are given rather sketchy treatment. No meiation 
is made of the important work of Shantz and others in 
this field, although its theoretical and practical importance 
has been widely demonstrated. Also there might well 
have been somewhat more generous explicit reference to 
the concept of emergence, although it must be conceded 
that the whole cell-organismal-community concept is a 
philosophical elaboration in terms of emergence, implicit 
if not definitely expressed. 
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It must be confessed that, even with the outstanding 
and impressive job performed by the authors, the organi- 
zation of the total body of ecological principles leaves 
something to be desired. As in reading the dictionary, 
one tends to lose the thread of the story in the mass 
ot detail. Perhaps the method of composition, by a 
board of five outstanding and able authors, each with a 
lifetime of facts, experiences, and observations to place 
at the disposal of the group, makes inevitable some rough- 
ness in spite of the obvious and laborious effort to assure 
coherence and literary excellence. In this connection the 
method of work followed is of interest. First the differ- 
ent authors prepared the separate chapters. Eventually 
all parts of the manuscript were read aloud to the other 
authors and there was much discussion of questioned 
points. The result is an extraordinary accumulation of 
detailed facts, generalizations, and documentations. If 
the text lacks somewhat in smoothness or in literary 
felicity, it is quite understandable. Perhaps if one of 
the distinguished authers would now take the book and 
rewrite it from a synoptic view, shortening it somewhat, 
we could count cn more rapid appreciation of it by the 
scientific and general public. 
want to leave the impression that anyone should under- 


But this reviewer does not 

value the book. Its publication marks a great advance. 
WALTER P. TAYLOR 

U. S. Department of the Interior, 

Stillwater, Oklahoma 


Webs in the Wind: The Habits of Web-weaving Spiders. 
Winifred Duncan. New York: Ronald Press, 1949. 


387 pp. $4.50. 


American Spiders: A Guide to the Life and Habits of the 
Spider World. Willis J. Gertsch. New York: D. Van 
Nostrand, 1949. 285 pp. $6.95. 
Here are two books on spiders, so completely different 

that there is no question of comparison. Miss Dunean is 
primarily interested in the work of spiders and uot in the 
spiders themselves. Dr. Gertsch is interested in the 
spiders themselves and looks upon a knowledge of their 
works and ways as necessary for their complete under- 
standing. 

Miss Duncan admits, in the foreword of Webs in the 
Wind, that she knew nothing about spiders when she 
started to observe them and their daily life. She chose 
spiders because ‘‘they are the only creatures which are 
Also 
For two years, part of which was spent in 


full of activity and variety, and yet sedentary. 
ubiquitous. ’’ 
New England and California and part in Mexico, she has 
watched and sometimes sketched those spiders and webs 
which have come to her notice. The inevitable result of 
such a program is a little here and a little there but no 
picture even approximately complete. This is not in- 
tended as eriticism, for Miss Duncan makes no pretense 
that she has written an exhaustive treatise for arachnolo- 
gists; it is rather a story that has been fun to write and 
will be fun for others to read. As such, her book is a 
success though some readers will regret that the identities 
of many of her pets are unknown. 
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Dr. Gertsch, who has charge of the spider collection 
of the American Museum of Natural History, chose to 
write about spiders because he knows about spiders. He 
is most interested in their classification and so his book 
And since a 
proper classification of any group of animals must take 
into account not only the physical forms of the members 
of the group but also the habits and modes of life of the 
different species, he has included chapters dealing with 


is somewhat weighted in that direction. 


the life of the spider, spinning, dispersal, courtship and 
mating, evolution and economic and medical importance. 
Other chapters deal with the major groups of the spiders 
The average reader will probably find the 
chapters on courtship and mating and economic and medi- 


themselves. 


cal importance the most interesting. The fantastic nup- 
tial dances of the male jumping spiders seem reasonable 
when one realizes that until the male has fully identified 
himself to the female, he is in constant danger of being 
killed and eaten by his mate. As to the medical impor- 
tance of spiders in this country, Gertsch comes to the 
conclusion that only the black widows (Latrodectus spp.) 
are dangerous, and even these not as dangerous as the 
publie in general considers them. 

The 64 plates, half of them in full color, add very 
greatly to the pleasure of the reader. The author is in- 
deed to be congratulated on getting together such a 
wealth of excellent pictures. 
would have been better if the plates had been numbered 
consecutively instead of in two series, but that is really 


The reviewer thinks that it 


a minor point. More important, it would seem that more 


should have been written about the enemies of spiders. 


Epwarp A. CHAPIN 


U. S. National Museum 





Irrigated Soils: Their Fertility and Management. D. W.- 
Thorne and H. B. Peterson. Philadelphia: Blakiston, 
1949. 288 pp. $5.00. 

The objective of these two Utah State Agricultural 
College authors was to write a textbook whick would pro- 
vide a source of information on those soils upon which 
more than one-half of the world’s population is depend- 
ent, the irrigated soils. They assume that the reader has 
an elementary knowledge of botany, chemistry, mathe- 
matics, and physics and is familiar with concepts of pH, 
basie exchange, and physical properties of soil. 

Some of the topics treated in the 25 chapters are: his- 
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tory and extent of irrigation, characteristics of arid re- 
gion soils, soil moisture, plant-soil-water relations, evalu- 
ating land for irrigation, source and quality of irrigation 
water, measurement and application of irrigation water, 
irrigation practices for various crops, drainage reclama- 
tion, land evaluation, nutritional problems, and soil man- 
agement for specific crops. 

In this clearly written, well-illustrated book the authors 
have attempted to cover too much ground for a textbook 
But 
it should find wide use in vocational schools and as a 


to be used by students whose major subject is soils. 


handbook for those giving technical advice to farmers. 

Along with its fine qualities, the book has some short- 
comings. The statement is made that modern irrigation 
practice began in a specific year. In a practice as old 
and widespread as irrigation, transitions are gradual and 
take place over wide areas. In the discussion of soil 
moisture no credit is given to Buckingham for initiating 
the concept of capillary potential. 

The book provides an excellent up-to-date appraisal of 
the problems associated with the management of irrigated 
soils, and should therefore find a wide reading public. 


M. R. HUBERTY 


University of California, Los Angeles 


Elementary Plant Physiology. Stuart Dunn. Cambridge, 
Mass.: Addison-Wesley, 1949. 164 pp. $3.50. Labora- 
tory manual to accompany text $1.00. 

This ‘‘brief text,’’ as the author describes it, is ex- 
actly that, and as such stands out in sharp contrast to 
such standard works as those by Miller and by Meyer and 
(Oddly, there is no reference to the second 
text throughout Dunn’s book.) Elementary Plant Phys- 
iology is the type of text which schools of applied science, 
such as agricultural colleges, have needed for some time. 


Anderson. 


The general field of plant physiology is adequately cov- 
ered for a one-semester or one-quarter course. 

One virtue of such a short text is that it allows time 
for discussion and for the review questions at the end of 
each chapter, which appear to be excellent quizzes for the 
student on the material just covered. As the author ex- 
plains, literature citations and bibliography are intention- 
ally brief; however, considering the brevity of the text, 
they are probably adequate. 

When it comes to judging the actual make-up of the 
book, one can cite both virtues and what appear to be 
The order of chapters is both logical 
and continuous (structure, absorption, transpiration and 


serious failings. 


translocation, mineral nutrition, photosynthesis, organic 
constituents, respiration, and growth and movement). 
To cite a few examples, in Chapter 3 (absorption) the 
explanation of osmosis and diffusion are extremely clear, 
simple, and concise, and good examples are used. On page 
28 under methods of measuring osmosis the author points 
to the errors in interpretation of data obtained by the 
Such cautions in a brief text of this 
nature are well taken. On the other hand one wonders 
whether in an elementary text an explanation of Donnan 
equilibrium is advisable, especially in light of the pros 
In ecer- 


eryoscopie method. 


and cons to the theory in present-day literature. 





tain instances explanations of phenomena are so brief 
that their value is questionable (e.g., the discussion of 
the ‘‘Perimeter Law’’ and the researches of Brown and 
Escombe, attempted in half a page). There is an excel- 
lent diagram of a corn plant and the several loci for de- 
tection of absorbed radioactive elements in the plant (p. 
60). (It does, however, include a slight error, designating 
Chapter 5 (mineral nutri- 
tion) is excellent for its general completeness and clarity 


intercellular space as stoma.) 


The brief historical reviews 
of such major topics as solution culture (called water 
culture here) are good aids to further understanding of 
the subject, as is Chapter 6, on photosynthesis. One might 
quarrel with the use of the word function in relation to 
the mere presence of mineral elements in plant constitu- 
ents, in contrast to cases where they do have definite physi- 
ological functions (e.g., Fe in chlorophyll synthesis, K in 
protein synthesis, etc.), but this is general throughout 
plant physiology texts. Although the chapter on photo- 
synthesis is moderately brief, it seems to cover adequately 
the cardinal points of pigments, factors, conditions, and 
mechanism. Because of this brevity, however, certain 
statements are made without much room for flexibility and 
exception to the generally accepted rule (and in this un- 
settled area of plant physiology, there are many). For 
example, CO, is said to be available only from the air; 
no mention is made of CO, from respiration or CO, pickup 
as in a reverse Kreb’s Cycle. However, a good review 
is given of recent advances in using isotopes as tracers. 


of explanation and example. 


In the opinion of the reviewer, one of the most serious 
omissions occurs in Chapter 7, on organic constituents of 
plants (carbohydrates, proteins, fats, enzymes, and mis- 
In general the treat- 
ment is what one finds in an organic chemistry or ele- 


cellaneous compounds, 8 pages! ). 


mentary biochemistry text, i.e., merely names, structures, 
The author missed a grand opportunity 
to give to students in the applied fields, who do not nor- 
mally acquire this material in other courses, much perti- 


and classification. 


nent information on organie compounds and constituents 
composing plant tissues and organs. 

One of the best chapters in the book is the last one, 
Chapter 9, on growth and movement (21 pages). The ex- 
amples and explanations are very good and clear. As in 
most first edition texts, a variety of slight errors will crop 
up. There is one on page 153, where the author gives 
the impression that one has to work in darkness in mak- 
ing auxin assays, whereas normal red or orange light is 
generally used. The diagram in Figs. 8 and 9 is a poor 
one for demonstrating Avena curvature assay (the angle 
referred to is no angle). The author should consult Went 
and Thimann’s Photohormones, p. 31, Fig. 10. 

In general, then, the text has much to recommend it and 
has a definite place in institutions that do not have a 
major curriculum in plant physiology, as well as in agri- 
cultural colleges and other schools of applied science. 

A laboratory manual by the author accompanies the 
text. This 50-page manual follows the text closely from 
Chapter 3 on. Each of the 49 experiments has many se- 
lected journal references and good page references from 
several texts (Meyer and Anderson are included here). 
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In general, the experiments are short and not too com- 
plex for individual performance. 

JAMES H. M. HENDERSON 
California Institute of Technology 


Colloid Chemistry of the Silicate Minerals, C. Edmund 
Marshall. New York: Academic Press, 1949. 
$5.80. 

This is the first of a series of monographs on agronomy 
prepared under the auspices of the American Society of 
The volume is restricted, in the main, to 
evidence obtained from reasonably pure materials, thus 
enabling the author to lay before the reader an account 
from the viewpoint of a participant, in which the advances 
of the last twenty years are especially emphasized. 

After a historical outline, the author takes up silicate 
structures, silicates based on a three-dimensional frame- 
work, the colloidal properties of the zeolites and the 
structures of silicates with planar frameworks, and the 
structural interpretation of chemical analysis of the clay 
This is followed by chapters dealing with the 
sizes and shapes of clay particles and with the optical 
properties of clay aggregates and suspensions, adsorption 
by the clays and its consequences, clay acids and their 


195 pp. 


Agronomy. 


minerals. 


titration curves, and ionic exchange reactions of the clays. 
The book is concluded by three chapters on properties: the 
electrokinetic properties and mechanical properties of clay 
suspensions, and sols, and the properties of clay aggre- 
gates and films. From this outline of the chapter head- 
ings it will be seen that the work is restricted to pure 
materials, relegating to the background diverse and im- 
portant applications. 
has clarified the fundamentals rather than describing the 
technical details of application. 


In admirable fashion the author 


The author has succeeded 
well in his announced purpose and is to be congratulated. 

Harry B. WEISER 
Rice Institute 





Th. Weevers. 
dam, Holland: Scheltema & Holkema’s, 1949. 
This contribution to the history of plant physiology 

covers the years 1895-1945, with special emphasis on 


Amster- 
308 pp. 


Fifty Years of Plant Physiology. 


Dutch investigators and their works. Since many of these 
are unfamiliar to American physiologists, their inclusion 
here is one of the chief assets of the volume, although 
it tends to overbalance the work of plant physiologists of 
other countries and thus gives a one-sided picture of the 
development of the science. 

In plan the book is modeled so faithfully upon Hugo 
de Vries’ Textbook of Botany that it practically forms a 
sequel to it. However, in the past fifty years the science 
of plant physiology has expanded and branched out in 
many directions unimportant or unheard of in the time 


of de Vries. The result is that the book seems overloaded 
in such fields as tropisms and other movements, and in- 
adequate in such fundamental aspects of growth as photo- 
Even after a 
careful perusal of the entire volume, the reader lacks a 
well-rounded concept of plant physiology in 1945. How- 
ever, the book is a valuable addition to a physiologist’s 


synthesis, water relations, and enzymes. 


library for the sake of its bibliography. 
RutH M. AppomMs 
Duke University 


Water in the Physiology of Plants. A. S. Crafts, H. B. 
Currier, and C. R. Stocking. Waltham, Mass.: Chronica 
Botanica; New York: Stechert-Hafner, 1949. 240 pp. 
$6.00. 


Graduate students in biological science are expected to 
achieve a somewhat detailed knowledge of a restricted 
field and a reasonable familiarity with the important 
ideas and techniques of many associated sciences. The 
tremendous volume of information that keeps pouring 
forth in countless technical journals makes this task in- 
creasingly difficult. It is quite hopeless to expect grad- 
uate students, or even more experienced research workers, 
to keep abreast of this flood of data, theories, and facts 
without the assistance of specialists whose critical judg- 
ment can bring order and sharper focus to the work in 
their spheres of interest. The rapidly growing number of 
reviewing journals, monographs, and articles is tangible 
evidence that this problem is appreciated and that efforts 
are being made to provide at least a partial solution. 

The volume under review is a contribution of this kind. 
It endeavors to bring together in readable form both the 
historical and the modern ideas about water and its role 
in the physiological processes of plants. Any satisfactory 
comprehension of water movements in living systems must 
be solidly based upon an understanding of the chemical 
and physical properties of water as a chemical compound. 
It is the recognition of this important point that has 
prompted the authors to focus attention upon water rather 
than upon the plant or on specifie processes in the plant. 
This approach to an important segment of plant physi- 
ology is something of a departure from tradition, but is 
sound and logical in its recognition of the close depend- 
ence of physiology upon the physical sciences. 

The authors first discuss water as a chemical compound 
and review the various theories that have been advanced 
to account for its many unusual properties in terms of 
atomie and molecular linkages. This discussion is fol- 
lowed by a similar treatment of aqueous solutions. 

Chapter 4 is devoted to a detailed analysis of osmosis 
in physical systems from the viewpoint of the physical 
chemist. In Chapter 5 the terminology common in physi- 
ological literature is defined and used in reviewing various 
hypotheses that have been suggested to account for the 
origin of pressure in osmotic systems. Although this is 
still a complex and controversial subject, it seems to the 
reviewer that the discussion does not dispel all of the 
confusion that has so long surrounded it. 

Attention is then directed to the osmotic systems of 
living cells and tissues. Particular emphasis is given to 
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the methods employed to measure the osmotic quantities 
of plant cells and to their limitations. 

In recent years many different lines of experimental 
evidence have suggested that movements of water between 
living cells involve physiological as well as purely physical 
mechanisms. The evidence is described and eritically 
evaluated in a long chapter that bears the rather unfortu- 
nate title of ‘‘ Active Cell Water Relations.’’ The au- 
thors conclude that information is still too incomplete 
to warrant any definite conclusions as to the reality of 
water movements initiated and maintained in living cells 
by the expenditure of energy in physiological processes. 

The remainder of the book (Chapters 9 and 10) deals 
with the absorption of water by root systems, its trans- 
port through the conductive elements, and its loss in 
transpiration. The treatment is brief but uneven in the 
thoroughness with which the various processes are Gis- 
cussed. The restricted treatment given soil moisture re- 
lations and the physiology of water absorption undoubt- 
edly stems from the recent publication of an excellent 
monograph on these subjects. 

All cita- 


tious of literature are in a single extensive bibliography. 


A concise summary terminates each chapter. 


Text material is supplemented by many figures. 

The book can be recommended to advanced students of 
biological sciences and to teachers as a very useful pres- 
entation of the water relations of the higher green plants. 
It brings together a great deal of informatiun and the 
data 
seems unfortunate that so little attention has been given 


sources from which the have been obtained. It 
to the structural framework of the plant within which 
the physiological processes take place. Full comprehen- 
sion of physiology must depend upon an appreciation of 
the relationships between anatomy and the activities 
located in this framework. In orienting their discussion 
upon one of the components of the plant rather than upon 
the interrelationships of the organism‘as a whole, the 
authors were limited by the restrictions of their point of 
view and their treatment fell short of completeness. 
Nonetheless, the book fills an important place in plant 
physiological Jiterature and its uniqueness of approach 
gives it a distinctive flavor which will increase its appeal. 

DoNALD B. ANDERSON 
North Carolina State College 





Blakiston’s New Gould Medical Dictionary. Uarold Wel- 
lington Jones, Normand L. Hoerr, and Arthur Osol, 
Eds. Philadelphia: Blakiston, 1949. 1294 pp. $8.50. 


One must live with a dictionary in order to attempt to 


This the writer has done for sev- 
eral months and hence offers a somewhat belated review. 


assess its real value. 





A sedulous attempt has been made to develop a diction- 
ary along new lines to cover the broad field of the health 
sciences. Members of the faculty of Western Reserve 
University School of Medicine formed the nucleus of spe- 
cialists charged with the responsibility for words and de- 
finitions; to this group were added equally eminent lead- 
ers in lexicography. 

The selection of the words was made after a diligent 
search of the current literature not only for new terms but 
also for evidence of change of usage. The drugs de- 
scribed in the latest revisions and editions of the Phar- 
macopoeia of the United States of America, the National 
Formulary, New and Nonofficial Remedies, and the United 
States Dispensatory, and in the various listings of medic- 
inals bearing trade-marked proprietary or other trade 
names have been included. In order to do this and yet 
keep the bulk of the volume manageable, it became nec- 
essary ‘‘to trim away much that clearly is obsolete and 
valueless. ’’ 

Pronunciation is shown by syllable division and ace- 
cent. 
cluded with and handled as part of the vocabulary. 


Eponyms and biographie references have been in- 
The 
illustrations have been grouped in the center of the vol- 
ume but they are integrated with the rest of the volume 
by an adequate system of cross references. The selection 
of the type is good and the excellent spacing makes for 
unusual facility in finding the words. 

The editors and contributors have succeeded in prepar- 
ing a most useful book and it ean be highly recommended. 
Their wisdom in the choice for deletion of words, such as 
aleuronat, will be evident only after wide usage. It is 
a bit disappointing to note the omission (surely not a 
deletion) of the name of Domagk, Nobel laureate in medi- 
cine for his work on the sulfanilamides; the etiologic 
agent of granuloma inguinale given as Leishmania dono- 
vani; the word spectrum defined without reference to 
‘*microbial spectrum’’; the statement under Roux: ‘first 
used attenuated bacterial culture (anthrax) therapeuti- 
cally (1880) ’’; and the ‘‘Calmette test’’ listed as obso- 
lete. 
be rectified in future editions. 


These and other shortcomings will unquestionably 


MAtcoLtm H. SOULE 


University of Michigan 


External Morphology of the Primate Brain. Cornelius J. 
‘ Connolly. Springfield, Ill.: Charles C. Thomas, 1950. 
$10.00. 

Every important stage of cortical development from 
For his 
study of the 538 brains from more than 50 species, Dr. 
S. Na- 
Few, if any, previous investigators have 


378 pp. 
lemur to man is dealt with in this monograph. 


Connolly had access to the vast collection of the U. 
tional Museum. 
reported on so large a series or on one in which such 
accurate information was available even on such details 
as sex and age. 

The subjects discussed are: I. The fissural pattern of 
the primate brain; II. Encephalometry ; III. Development 
of the cerebral sulci; IV. The brain of the newborn and 
of children; V. The fissural pattern of the human brain 
(Negroes and whites); VI. Brain and race; VII. The 
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relation of the sulci to the cortical areas; VIII. Endo- 
eranial casts and brain fissuration; IX. Some suleal rela- 
tions in the anthropoid and in the human brain; X. The 
fissural impressions on the endocranial casts of prehis- 
toric man; XI. On homologies and the origin of sulci. 

One is disappointed that the text does not deal with the 
mesial temporal and mesial frontal surfaces of the brain, 
where the history of the primate brain is the richest and 
wherein the secrets of phylogenetic development are most 
effectually concealed. The reason given for this omis- 
sion is that ‘‘. . . it was not desirable to separate the 


hemispheres in this series’’ (p. 253). Insofar as the 
study goes, however, it is a thorough and dependable one, 
reflecting Dr. Connolly’s wide experience in the field. 
The effort he expended on detail was immense and was 
wisely channeled into one phase of the over-all subject, 
namely, the geography of the fissures; his illustrations 
of the fissures are true and effective, for he has used the 
Indeed, all of 


The bigger problem 


Schwarz stereograph in portraying them. 
the 337 illustrations are excellent. 
of the relationship of thalamic development to the con- 
figuration of the gyri (of which the fissures are mere 
boundaries) is not dealt with. His description of endo- 
cranial casts of anthropoids and of prehistoric man con- 
stitutes an interesting chapter, but interpretation is 
The fissural pattern in fetal and adult human 
brains is treated at some length, as are also the differ- 
ences in fissuration in Negroes and whites. 


scanty. 


It is curious 
that no reference could be found to the duplication of the 
central sulcus, described in 1882 by Giacomini, in 1907 by 
Tricomi Allegra, and in 1929 by Gerlach and Weber. 

The documentation of the work is admirable. Only 
here and there can one find instances in which the works 
of the past could have been put to greater use—for in- 
stance, Kuhlenbeck’s interesting interpretation of the 
significance of the lateral occipital gyri (p. 249). 

Dr. Connolly ’s writing is terse and always to the point. 
His facility of expression makes the text read like a 
narrative. It is altogether a splendid piece of work. 

WEBB HAYMAKER 
Armed Forces Institute of Pathology 


Illustrated Study Aid for Medical Bacteriology. Walter 
J. Nungester and Phebe G. Williams. Ann Arbor, 
Mich.: Edwards Brothers, 1949. 71 pp. $2.00. 

This is a picture book. At first glance one might think 
it had little place among medical texts, but even slight 
perusal shows that it will take its place as an outstanding 
supplementary textbook in bacteriology. 

Although the preface states that this is ‘‘strietly an 
experiment’’ it is the reviewer’s opinion that the work 
in its present form has evident value for students studying 
medical bacteriology postgraduate 
groups reviewing this subject matter, and teachers wish- 
ing to use the pictorial material for the preparation of 


and immunology, 


lantern slides or directly on opaque projectors. 

The technique of summarizing facts in charts and di- 
agrams is here followed to its logical conclusion. It ap- 
pears that few, if any, aspects of bacteriology cannot so 
be treated, as evidenced by the major divisions of the 


book: Types of Pathogens, Classification, Distribution 
and Spread of Pathogens, Disinfectants, Infection and 
Resistance, Immunology, Laboratory Diagnostie Proced- 
ures, Chemotherapy, Review of Diseases, Techniques and 
Methods. 

Under each major heading is found a group of related 
charts and diagrams. Most are self-explanatory; a few 
assume some knowledge on the part of the reader, and all 
provide the nucleus of more or less extended discussion, 
depending on the group interest. The section previewing 
diseases has the most charts—40 out of a total of 131. 
The chart cf each disease summarizes the pathology, na- 
ture of the pathogen, clinical and laboratory diagnosis, 
treatment, spread and prevention. 

The potentialities of this work well warrant the extended 
version that the authors contemplate. 

STANLEY Marcus 
University of Utah, College of Medicine 


Clinical Pathology: Application and Interpretation. Ben- 
jamin B. Wells. Philadelphia-London: W. B. Saunders, 
1950. $6.00. 

The first laboratory employing the microscope for the 
diagnosis of infectious diseases was established by Pasteur 


397 pp. 


at Alais in 1865, in connection with his investigations on 
pebrine of silkworms. The malady was controlled by 
destroying the ova of moths found infected by micro- 
scopic examination. In order to put this procedure to 
practical use, girls were taught how to make the necessary 
examinations. In this way the training of laboratory 
technicians was included as a function of the diagnostic 
laboratory at a very early date. Seventeen years later, 
Koch, in his monumental work on tuberculosis, called at- 
tention to the necessity of microscopic examinations of 
sputum for the tubercle bacillus, to confirm diagnosis of 
pulmonary tubereulosis. The teachings of these two gave 
to the diagnostic laboratory its true place in medicine. 

Clinieal pathology was not generally accepted as a spe- 
cialty in the United States until the second deeade of the 
present century. The wider application of serological 
methods, a multiplicity of biochemical tests, the assay of 
hormones and vitamins, and the determination of suscep- 
tibility and resistance of microorganisms to the sulfa- 
nilamides and antibiotics necessitated the bringing to- 
gether of individuals skilled in the various branches of 
serology, biochemistry, endocrinology, and bacteriology to 
carry out the multitude of highly specialized techniques. 
The connecting link between these laboratorians and the 
practicing physician is the clinical pathologist; trained 
in medicine and skilled in the interpretation of the results 
obtained by the experts, he brings to the clinician a 
clearer understanding of the value and limitations of lab- 
oratory findings as they affect the patient. 

It is essential for the physician to know what laboratory 
procedures are available and what they may contribute 
to the problem confronting him. The book by Wells will 
There are nine chapters, the 
first seven of which deal with: laboratory procedures gen- 
erally applicable to the study of infectious diseases, dis- 
eases of the gastrointestinal system, diseases of the re- 


provide this information. 
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spiratory system, diseases of the kidney and urinary tract, 
diseases of the blood, diseases of the cardiovascular sys- 
tem, and metabolic and endocrine disorders. Chapter 
eight deals with clinical laboratory studies in surgery and 
chapter nine with clinical laboratory studies in obstetrics. 
In an appendix, the author, with the assistance of A. E. 
Moon, has presented a rounded-out discussion of labora- 
tory aids in symptom diagnosis. 

The book is well written and the author has selected 
wisely among the plethora of tests now available. Al- 
though the volume is neither a textbook nor a laboratory 
manual it is highly recommended for the practicing phy- 
sician and the medical student. 

MALcoLM H. SOULE 
University of Michigan 


Haemoglobin: A Symposium Based on a Conference Held 
at Cambridge in June 1948 in Memory of Sir Joseph 
Barcroft. F.J.W. Roughton and J. C. Kendrew, Eds. 
London: Butterworths Scientific Publs.; New York: 
Interscience, 1949. 317 pp. $8.50. 

Sir Joseph Bareroft was remarkable at least as much 
for his human qualities as for his outstanding scientific 
achievements. In his courage, vitality, and enthusiasm, 
and his affectionate understanding of other human beings, 
he aroused in his associates personal loyalty and devo- 
tion that is given to few scientists. He died suddenly in 
1947 at the height of his activity, although he had been 
retired from his professorship for ten years, and the depth 
of his influence can be felt in reading the proceedings of 
this conference, which give a vivid and comprehensive 
summary of our present knowledge of hemoglobin. 

The volume opens with personal tributes to Barcroft, 
and reminiscences, by E. D. Adrian, Sir Henry Dale, A. 
S. Krogh, C. G. Douglas, A. V. Hill, R. A. Peters, G. S. 
Adair, and F. J. W. Roughton. All are admirable and 
well worth reading, both for those who knew Bareroft 
personally and those who did not. They help to round 
out the picture of the man that one obtains from his own 
vividly written books and papers. 

The rest of the present volume is concerned with cur- 
rent investigations on hemoglobin, many directly inspired 
by Barcroft himself. Here it is impossible even to men- 
tion all. Important considerations on the fundamental 
structure of hemoglobin are advanced by L. Pauling, J. 
Wyman, Jr., M. F. Perutz, and several others. J. C. 
Kendrew presents important conclusions, derived from 
x-ray studies, on the crystal structure of horse myoglobin. 
The molecule appears to consist of a single layer of folded 
polypeptide chains, with the plane of the heme group 
nearly at right angles to the protein layer. This corre- 
sponds to Perutz’s four-layer structure for horse hemo- 
globin. Kendrew and Perutz also supply a helpful gen- 
eral discussion of x-ray erystallography of biological 
macromolecules, addressed to the nonexpert. Important 


data on amino acid composition are given by G. R. Tris- 
R. R. Porter and F. 
Sanger discuss the terminal amino groups of the peptide 
chains of several hemoglobins, with interesting zoological 
correlations. 


tram and by A. Rossi-Fanelli. 


E. M. Jope gives valuable data on absorp- 





tion spectra. There are several studies on the important 
problem of the differences between adult and fetal hemo- 
globins; notable are the solubility studies of H. M. Jope 
and J. R. P. O’Brien, and of M. J. Karvonen. G. S. 
Adair, and H. Gutfreund, discuss important osmotic pres- 
sure studies. H. Bareroft, Q. H. Gibson and D. C. Har- 
rison, and also W. N. M. Ramsay, have valuable contribu- 
tions on ferrihemoglobin (methemoglobin) in normal 
blood and in disease. C. Rimington discusses the bio- 
synthesis of heme. F. J. W. Roughton, J. W. Legge, and 
P. Nicolson present briefly their new data on the kinetics 
of hemoglobin in solution and in the red cell, and Rough- 
ton treats the intermediate compound hypothesis, with 
conclusions differing in important respects from those of 
Wyman; these and other disagreements which the reader 
will note in the book should stimulate further research. 
D. L. Drabkin the accurate de- 
termination of the oxygen dissociation curve; H. E. Dav- 


describes his work on 


enport describes the extraordinary hemoglobins of the 
worm Ascaris, and H. P. Wolvekamp discusses hemocyanin, 

Many of these papers briefly present conclusions pub- 
Others give informa- 
Every 
contribution deserves close attention, and, in spite of its 


lished elsewhere in greater detail. 
tion which as yet can be found nowhere else. 


high price, the book can be recommended most warmly to 
everyone interested in the structure of this extraordinary 
class of macromolecules. It is a worthy tribute to Bar- 
croft, whose living influence inspired the conference and 
the book which issued from it. 

JOHN T. EDSALL 
Harvard University 


Malariology: A Comprehensive Survey of All Aspects of 
This Group of Diseases from a Global Standpoint. Mark 
F. Boyd, Ed. Philadelphia-London: W. B. Saunders, 
1949, 2 vols. 1643 pp. $35.00 a set. 


The reviewer cannot do better than quote, as the pur- 
pose of this book, the opening sentence of the foreword: 
‘*Tt has been the Editor’s intention to make this volume 
a working manual of malariology, a comprehensive and 
adequate review or factual survey of all available knowl- 
edge relating to 
brought down to date.’’ 


malaria objectively presented and 

This objective is reached with the aid of 65 eontribu- 
tors who have dealt with the problems of malaria from 
either an abstract or practical standpoint. There are 70 
chapters grouped in five sections as follows: Section I. 
Introduction, one chapter; Section II. Parasitology, eight 
chapters; Section III. Definite Hosts, 15 chapters; Sec- 
tion IV. Intermediate Host, 25 chapters; Section V. Con- 
trol and Eradication, 21 chapters. In Appendix I, the 
equipment for field and laboratory investigation is listed 
with descriptions and available sources. Appendix II is 
captioned: Provisional Directory of Manufacturers and 
Distributors of Equipment and Supplies for Anti-Anophe- 
line Operations. The author and subject indices are un- 
usually comprehensive, occupying 153 pages. The first 
31 chapters are in Volume I; Chapcers 32-70, with the 
appendices and indices, compose Volume II. 
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The prodigious toil of editing 1,477 pages of text was 
mitigated for Dr. Boyd by his enthusiasm for his subject 
and the satisfaction of knowing he was making available 
in this book an encyclopedic coverage of malaria on a 
global basis, tinctured by the richness of his own experi- 
ence. As the reader passes from chapter to chapter the 
expected conflicts in views and contrasts in expression 
are not encountered because of meticulous attention to 
detail in editing and selection of the figures. 

The great merit of this monograph is that it assembles 
in compact form all that is really known about malaria. 

MALCOLM H. SOULE 
University of Michigan 


Physiology of Heat Regulation and the Science of Clothing. 
Prepared at the request of the Division of Medical Sci- 
ences, National Research Council. L. H. Newburgh, 
Ed. Philadelphia-London: W. B. Saunders, 1949. 457 
pp- $7.50. 

Much credit is due the editor who has assembled under 

a single cover this authoritative, definitive, thoroughly 

integrated, and instructive series of chapters, contributed 

with apparent enthusiasm by scientists, all eminent in 
their own fields. The book will well serve as comprehen- 
sive reference material in the fields of heat regulation and 
environmental physiology. It will present to the heating 
and ventilation engineer and to the architect the complete 
relationship between many factors, both physical and 
physioligical, that reflect on man’s health, comfort, and 

Finally, it will 

offer the clothing designer and materials engineer a ra- 


efticiency in any climatic environment. 


tionale which can readily replace much of the empiricism 
so prevalent in their professions in the past. 

The book is divided into two parts, the first a series of 
nine chapters on ‘‘Human Response to the Climatic En- 
vironment,’’ the second three chapters on ‘‘Clothing, a 
Thermal Barrier.’’ 

The opening chapter by Wulsin immediately excites the 
reader’s interest by outlining the many sociological and 
anthropological factors involved in adaptation to cold 
and hot climates among non-European peoples, such as 
the Eskimo, the Mongols, the Fuegians, and those tribes 
living in the Near East, the Sahara, southeastern Asia, 
and Central America. One leaves this chapter wonder- 
ing why, in terms of physics and physiology, these peoples 
react to their climatic environment as described. The 
succeeding chapters provide a partial answer to this ques- 
tion. The biophysics of thermal exchange between man 
and his environment is described very clearly in chapters 
by Yaglou and Hardy. Then follows a long, analytical, 
original, and masterly chapter by Bazett on temperature 
regulation. Various aspects of physiological adjustment 
te heat and cold are covered in chapters by Robinson, 
Spealman, Day and Herrington. The first part ends with 
a chapter by Yaglou on indices of thermal comfort. 

The second part of the book essentially attempts to 
reduce the problem of adequate clothing to a rational 
use of physical formulas, of insulating materials pro- 
duced by man or animal, and of climatic data associated 
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with various geographical areas. Fourt and Harris ade- 
quately cover the physical properties of clothing fabrics. 
Then follows a long chapter comprising a series of essays 
introduced by Forbes and prepared by Adolph, Robinson, 
Each 
essay describes, in terms of the particular interests of its 


Belding, Spealman, Van Dilla, Day and Siple. 


authors, laboratory and field methods of evaluating phys- 
ical and physiological properties of complete clothing 
assemblies on and off man. The second part concludes 
with a unique chapter by Siple relating the principles of 
clothing design to occupational specialty and climate. 

At the end of the book is an appendix with definitions 
of new and old concepts such as caloric content, Clo, effec- 
tive temperature, mean skin temperature, net metabolic 
cost, and wind chill. The appendix also includes miscel- 
laneous information on the metabolic cost of various ac- 
tivities and concludes with a useful conversion table be- 
tween thermal factors in the egs system conventionally 
used by scientists and in the British system generally used 
by engineers and laymen. 

Because of its varied authorship there is some dupliea- 
tion of fact and formulas, all of which may be necessary 
to make each chapter reasonably complete. The editor 
has quite wisely allowed each author free reign as to 
opinion and presentation. As the editor points out in 
the introduction, the book does not presume to give final 
answers. Since the manuscripts for this book were pre- 
pared, new studies have been reported in the literature, 
by both military and civilian groups, that can well sup- 
plement and clarify this information. 

A. P. GAGGE 
Aero Medical Laboratory, 


Wright-Patterson Air Force Base 


Physiology of the Eye: Optics, Vol. 1. 
New York: Grune & Stratton, 1950. 
Optics: The Technique of Definition. Arthur Cox. 

York: Pitman Publ., 1949. 412 pp. $5.75. 

On first thought it seemed illogical to review these two 
books together, for they cover different material and 
their purposes and approach are not at all alike. There 
is, however, a certain similarity between them. Each 
book is written for a specialized purpose: the one for the 
student ophthalmologist who should be well acquainted 
with the properties of light and the laws of opties as 
they concern the human eye; the other for the thoughtful 
individual who wishes to understand all about the photo- 
graphic lens, or ‘‘eye’’ of the camera. Either reader 
would profit by reading both books, and would thus be- 
come aware of the many properties shared by the human 
eye and the camera. 


Arthur Linksz. 
334 pp. $7.50. 
New 


The first volume is the outcome of Dr. Linksz’ long 
experience in teaching this subject to those of the medical 
profession who intend to specialize in ophthalmology. 
The book opens with an introductory section on physical 
optics, the wave and corpuscular natures of light, spectra, 
the photoelectric effect, and photometry. The large cen- 
tral portion of the book gives a detailed presentation of 
geometrical optics, and coneludes with a discussion of the 
eye as an image-forming mechanism. The style is most 
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unusual and refreshing, for Dr. Linksz follows his lectures 
¢losely, and, in places, perhaps verbatim. Through teach- 
ing optics to advanced and mature students whose only 
previous exposure to physics was probably in early college 
days, he has had an unusual opportunity to discover where 
the difficulties in grasping the concepts of optics really 
lie. As a result, the reader is led over the obstacles in 
the path and is shown the pitfalls in passing. Geometri- 
¢al optics, so often presented as a series of algebraic gym- 
nastics, is here made a live and interesting subject by the 
author’s constantly pointing out connections with optical 
phenomena and presenting many examples. The ophthal- 
mologist who reads and understands this book will ap- 
proach his subject with a broader background and a 
better understanding of the optical properties of the eye. 
He will also be apt to be more tolerant of the patient 
who may dare to query him concerning phenomena of 
vision. The physicist may well read this book, too. He 
at the 
lengths to which Dr. Linksz goes to explain obvious sub- 


will react at first with considerable amusement 
jects, such as the action of mirrors, but on second thought 
he will realize that the simple laws of optics are not 
obvious to the student meeting them for the first time, 
and he may well learn a great deal concerning the teach- 
ing of optics from this book. 

Optics; The Technique of Definition covers the subject 
of lens theory and geometrical optics from the point of 
view of the practical man who wants to learn as much as 
he can about the performance of photographic lenses 
without becoming involved in any but the simplest al- 
Each subject is approached from the experi- 
mental point of view and with the aid of many well- 


gebra. 
planned diagrams. As a result, the reader can obtain 
answers to most of his questions about lenses and at the 
same time gain a good understanding of the nature of 
the optical phenomena taking place. An example of a 
subject well treated here is the focal length of a com- 
plicated lens. The explanations of equivalent, front and 
back focal lengths, nodai points, and principal planes are 
given clearly, together with detailed instructions as to 
their 


measurement. The reasons for the various steps 


are well explained. The section on testing lenses for defi- 
This, to- 


gether with a very complete listing of commercially 


nition and aberrations is of particular value. 


available lenses and a qualitative description of their 
properties by basie type, offers a guide for the intelligent 
purchase of a lens for a particular purpose, and for 
testing its performance. The book is up to date and 
covers, in brief, such recent developments as low reflec- 
tion coatings and reflection-type lens systems. 

RICHARD TOUSEY 
Naval Research Laboratory 


Sight, Light and Efficiency. HH. C. Weston. London 

W.C.1: H. K. Lewis, 1949. 308 pp. 2£ Qs. net. 

The British Coal Mines General Regulations of 1947, 
concerned with improving the conditions of underground 
lighting, are based on the premise that good illumination 
not only facilitates the mining operations and decreases 


accident liability, but is a basic amenity as well. This 





philosophy, reflecting the dual funetion of industrial 
lighting, also characterizes Weston’s approach. 

Illumination is an environmental variable which, to- 
gether with sight—a ‘‘personal’’ variable—affects work 
efficiency in a large number of industrial operations. 
What are the values of these variables needed for efficient 
work? This is the basie problem of Weston’s book. 

The introductory chapter on the structure and function 
of the eye is followed by the discussion of the causes and 
symptoms of eyestrain, defined as a condition due to the 
overactivity of the ciliary or oculomotor muscles; occu- 
pational demands upon sight (e.g., perception of fine 
details, color discrimination, depth perception, recognition 
of objects in motion or exposed to view for a short time) ; 
facilitation of visual tasks (correction of errors of refrac- 
tion, acquisition of visual skills, use of special magnifiers 
and work glasses, provision of suitable color and bright- 
ness contrast between work object and the surroundings) ; 
lighting and visual efficiency (illumination required on 
work objects, individual differences in light need, methods 
for illuminating work objects, glare, spectral quality of 
light) ; incentive value of light and color; testing sight 
for work; and protection of sight. 

In presenting the data on his central theme—the rela- 
tion and output—Weston 
heavily on the results of investigations made with the 
support of the (British) Medical Research Council and 
the Department of Scientific and Industrial Research. 
These government-sponsored research bodies provided 


between illumination relies 


facilities and personnel for long range study of indus- 
trial physiology and psychology, including investigations 
on vision and lighting. The author served for thirty-odd 
years as investigator for the Industrial Fatigue (Health) 
Research Board and published a number of valuable con- 
tributions in its reports. He carried out extensive field 
investigations—‘‘ naturalistic’? and experimental—on il- 
lumination and output, but did not neglect laboratory 
studies of ‘‘synthetic’’ visual tasks, made under rigor- 
ously controlled conditions and allowing experimental 
analysis of the critical visible characteristics (such as size, 
contrast, and motion) of the work objects. It is Wes- 
ton’s considered judgment that ‘‘It is largely to the 
results of laboratory investigations that we must look 
for a scientific basis for lighting practice’’ (p. 170). 

Recommended levels of illumination are a_ practical 
fruit of research on lighting and vision. In this country, 
the matter is still highly controversial. As is frequently 
the case, lack of clarity and agreement about objectives, 
and inadequate experimental evidence had their share in 
making the controversy prolonged and, at times, bitter. 
The British, and Weston specifically, are less exposed to 
For very fine objects, there is 
a continuing increment of performance over a large range 


criticism on either count. 


of illumination intensities, with an approximately loga- 
rithmic relationship between illumination and perform- 


ance. Weston recognizes that ‘‘maximum visibility’’ is 
not a practicable criterion of recommended illumination 
and proposes that a submaximal (90 percent) level of 
relative performance be used. The detailed schedule of 


levels of illumination, recommended in the (British) Ilu- 
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minating Engineering Society *s Code (1949), is presented 
in the appendix. 

The summary of the British researches on illumination 
and output will be welcomed by many who do not have 
easy access to the original work. As a whole, the volume 
will be valuable to all concerned with matters of vision 
and lighting in factory and mine, office and school. 


JOSEF BROZEK 


University of Minnesota 
Text-Look of Ophthalmology: The Neurology of Vision, 

Motor and Optical Anomalies, Vol. IV. W. Stewart 

Duke-Elder. St. Louis, Mo.: C. V. Mosby, 1949. 3473- 

4627 pp. $20.00. 

This great work should command a prominent place on 
the desk of every ophthalmologist, for it is a masterly 
compilation of an enormous amount of important infor- 
mation, written in the superb and unexeelled style for 
As stated in Vol. I, the 
aims are to present a survey of authoritative opinion and 


which its author is famous. 


to provide a reference textbook of ophthalmology. 

The printed work—with its connotation of authority 
and final truth—easily molds and fixes the impressionable 
mind. Since ophthalmic thought is profoundly affected 
by the powerful influence of the literature, it is essential 
that this major publication receive careful scrutiny by 
the profession. The value of any book should be en- 
haneed by an appreciation of its weaknesses. 

The 1154 pages of text are divided approximately 
equally into three sections, dealing with neurological, 
motor, and refractive disorders of the eye. 

Section XTV, on ‘‘ Neurology of Vision,’’ discusses the 
visual pathways, disorders of the higher visual centers, 
and anomalies of the pupils. In the visual field charts 
the solid black area outside the peripheral isopter implies 
absolute blindness which usually does not exist; visual 
function would be elicited if this area were tested with a 
stronger stimulus. This practice of blacking an area is 
detrimental to the valuable concept of quantitative perim- 
etry. Many x-rays, shown as positives, would be more 
instructive if printed as negatives as they are usually 
viewed. 

The chapter on the pupils is based largely upon Lowen- 
stein’s elaborate studies with which the informed oph- 
These data 
tempered with a description of the pupillary reactions re- 


thalmologist should be familiar. are well 
vealed by ordinary clinical methods, which must serve us 
until pupillography is established as a routine procedure. 

Section XV, on the ‘‘Motor Anomalies of the Eyes,’’ 
presents chapters on the anomalies of the ocular move- 
ments and binocular fixation, concomitant and noneomi- 
tant squint, ocular deviations, and pathological nystag- 
mus. This section is a most welcome contribution to both 
the beginning resident and the advanced surgeon. It 
cleverly and tactfully interweaves with diplomatic ac- 
ceptance and rejection the conflicting views of many 
authors. A tangled skein of contradictory concepts is 
unravelled into a continuous thread, which carries one 
logically through a sound consideration of the physiology, 
pathology, diagnosis, and treatment of all types of motor 


disorders. A serious study of this material will improve 
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the confidence of any ophthalmologist in his approach 
and treatment of these cases encountered in daily prae- 
tice. I believe this is the most valuable section in the 
volume. 

Seetion XVI, on ‘‘Optieal Anomalies of the Eye,’’ con- 
siders errors of refraction, anomalies of accommodation, 
aniseikonia, eyestrain and visual hygiene, and clinical 
optical appliances. Especially excellent is the discussion 
on the nature of emmetropia and ametropia as regards 
the relative roles of refractive power and axial length in 
Duke- 


Elder deserves great credit for bringing this long overdue 


the determination of the total refractive state. 
information to our attention. His attitude toward eyelo- 
plegie drugs and his broad principles employed in the 
treatment of ametropia are packed with sound logie and 
common sense. 

With sincere respect for this work, however, the re- 
viewer disagrees with the scattered comments criticizing 
the subjective determination of refractive errors. On 
page 4397 it is stated that the aim of refraction is ‘‘to 
provide the patient with the optical correction nearest 
to the optical ideal with which he sees best and is most 
comfortable,’’ 
tributes of intelligence, cooperation, and observational 
ability to any great degree and therefore accurate results 
cannot be attained often. In my experience most patients 
do possess these qualities, if the subjective methods em- 
ployed are correct. The descriptions of subjective meth- 
ods are inadequate and one could not learn from them 
The 


short paragraph on the cross eylinder, page 4405, is am- 


how to proceed with a subjective determination. 


biguous and reveals a lack of familiarity with this valu- 
able instrument in its use for measuring evlindrical power. 

Resident ophthalmologists should be aware that sub- 
jective refraction, properly performed, is a necessary 
procedure and is highly respected in the United States. 
A number of leading American ophthalmologists employ 
subjective refraction almost exclusively. 

The factual value of the book is largely dependent 
upon that of the original articles listed in the bibliogra- 
phies. Careful study of these articles reveals conclusions 
that frequently appear unwarranted upon the basis of 
the accompanying experimental and clinical data. Fortu- 
nately, Duke-Elder usually evaluates his abstracts, but 
some statements are recopied that have failed the test of 
time; so one must read always with skepticism and accept 
or refuse the statements as justified by his personal ex- 
periences. 

The inferior quality of many articles is frequently 
hidden in the cloak of Duke-Elder’s masterful command 
of English. Considering the great amount of unworthy 
literature in our libraries, however, one realizes that he 
has done an admirable job of extracting the excellent 
and exeluding the inferior. 

The best writing is in the longer passages, notable for 
the absence of frequent parenthesized references which 
trip the reader’s continuity. They apparently voice the 
author’s opinions, based upon his own experiences, and 
they move like flowing oil, so beautifully are they ex- 
pressed. 
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The all too brief index, characteristic of British publi- 
cations, decreases the reference value of the book; many 
desired and essential entries are missing. The bibliog- 
raphies would be more valuable if they included the 
initials of the authors and the titles of the articles. 

One who undertakes the difficult task of reading, eval- 
uating, selecting, organizing, and discussing the ophthal- 
mie literature of the world deserves the highest praise. 
Commendations due to the innumerable excellent features 
of this volume would fill many pages, whereas all of the 
eriticisms can be completed in a brief review. The book 
is a treasure and we should all be forever grateful to Sir 
Stewart Duke-Elder for its creation. 

FRANK PAYNE 
New York City 














Frustration: The Study of Behavior without a Goal. Nor- 
man R. F. Maier. New York: McGraw-Hill, 1949. 
264 pp. $3.50. 

Prof. Maier has written a significant and exciting book. 
This is not to say that his book has ‘‘all the answers’’ or 
that this reviewer necessarily agrees with such putative 
answers as are given. But it raises the right problems, 
and the attempted solutions-—whether right or wrong—are 
original and challenging. 

Quite aside from its special content, this book is note- 
worthy for the fact that it is written by a man who, 
though primarily an experimental psychologist, is here 
The approach to these 
issues is sympathetic and by no means unsophisticated. 
The book is, indeed, a kind of model, be*h in terms of 
its objectives and its methods, for indicating how experi- 
mental and clinical psychology can interact, to the benefit 
and enrichment of both. 


concerned with elinical issues. 


The author has picked out for major consideration what 
the reviewer regards as the absolutely central and most 
critical issue in clinical theory no less than in practice: 
It is the question as to why so-called neurotic behavior 
is at one and the same time self-defeating and yet self- 
perpetuating, instead of self-eliminating. This is the 
dilemma that prompted some of Freud’s most brilliant 
speculations; and it is an issue which every serious stu- 
dent in the field must face. Maier attempts to deal with 
it as follows. 

In ordinary trial-and-error learning, says the author, 
new responses are acquired or old ones eliminated on the 
basis of their consequences. But in other instances, re- 
sponses persist despite continuously unfavorable conse- 
quences. Such an instance Maier and his students have 
been able to produce experimentally in rats by exposing 
them to discrimination problems, on a Lashley jumping 


stand, which are ‘‘insoluble.’’? If the problem is soluble, 
the rats learn to jump to the right or the left on any 
given trial, according to the nature of the cue stimuli 
presented on that trial. But if the problem is insoluble, 
the rats tend to fall into rigidly fixed patterns, such as 
always jumping to the same side. 

Maier uses this finding as a basis for postulating that 
under conditions of frustration there is often a break- 
down of normal learning and the development of ab- 
normal fixation. He thus evolves what might be called 
the frustration-fixation hypothesis. He rejects the Freud- 
ian hypothesis that fixated, or ‘‘symptomatic,’’ behavior 
‘may serve as a relief for the patient,’’ in favor of the 
view that once the frustration-fixation mechanism has 
taken over, the usual principles governing adaptive be- 
havior cease to operate and one sees the occurrence of 
‘*behavior without a goal.’’ 

The reviewer does not believe that this analysis is 
satisfactory (cf. Freud’s equally ad hoc and circular con- 
cept, the ‘‘repetition compulsion’’), but the author does 
a skillful job of illustrating and defending his thesis, 
which he states boldly and lucidly. 

To many readers the most illuminating part of the 
book will be chapter 8, in which the author brings his 
earlier experimental work on reasoning to bear upon con- 
temporary problems in the field of counseling and psycho- 
therapy. Although he largely follows Rogers’ analysis 
of the treatment process, clinical workers of other per- 
suasions will find Maier’s discussion of ‘‘reasoning as 
the combination of elements in experience that have not 
previously been combined’’ highly suggestive. This part 
of the book leads to a consideration of some of the most 
basic issues in the entire field of personality and behavior 
theory. 


QO. Hopart Mowrer 
University of Illinois 


Studies in Population: Proceedings of the Annual Meeting 
of the Population Association of America at Princeton, 
New Jersey, May 1949. George F. Mair, Ed. Prince- 
ton, N. J.: Princeton Univ. Press, 1949. 169 pp. $2.50. 
This publication is described as ‘‘an experiment’’ in 

that it for the first time presents the collected proceedings 

of an annual meeting of the Population Association of 

America. It includes so much useful material that it is 

almost certain to be given a wide welcome and, it is to be 

hoped, continuation. 

There are five sections: Application of Demographic 
Data to Current Problems; Tools for Demographic Re- 
search; Resources for the World’s People; Value Sys- 
tems and Human Fertility; and Future Course of Re- 
search in Fertility. A wide gamut of problems is 
considered, and sections III and IV, which had been pre- 
sented more or less as organized symposia, are the sub- 
jects of penetrating evaluations by Warren S. Thompson 
and Kingsley Davis. Space permits only the briefest 
comment on a few papers. 

Many will find most interest and significance in one 
contribution that, in a sense, does not belong here at 
all: ‘‘The Catholic Value System in Relation to Human 
Fertility,’’ by the Rev. William J. Gibbons, S.J. Its 
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premises are frankly ‘‘supernatural’’ and therefore not 
susceptible of scientific examination; one believes them, 
or one doesn’t. 
cultural anthropologist, and especially for the sociologist 


Yet it has scientific importance for the 


and medical man, who constantly meet defeat, through 
exerted by the group Fr. Gib- 
bons represents, as they attempt to solve some of the 


the political pressures 


world’s most critical problems by a rational approach to 
population control. Here is warfare of theology against 
science, on a level affecting the earthly lives of millions 
of people. What it may be doing to their lives in the 
next world, I do not consider myself competent to judge. 

The discussion of resources by Profs. Black of Harvard 
and Bradfield of Cornell contains a great deal of useful 
material and sharpens their criticisms of a number of 
recent writers who have expressed concern over rapid 
population increases and reckless destruction of resources. 
It is unfortunate, it seems to me, that they elected to 
devote nearly all their attention to food, instead of look- 
ing at the total environments in which the food must be 
Every physical environment consists of an 
extremely complex, four-dimensional system of dependent 


produced. 


variables upon which is imposed a powerful human cul- 
tural complex that may include factors as deadly as any 
lethal gene. 
such terms, it is going to be extremely difficult to under- 
stand that what is possible at Beltsville may be impos- 
sible for many decades in the so-called backward areas, 
plagued by exploding populations. Dr. Thompson, in his 
discussion, brings the problem into focus in more of its 
complexity. 

One more point should be noted: a popular estimate of 
potential agricultural land is uneritically cited (p. 74). 
Archibald, 
director of the Experimental Farms Service, Dominion of 


Until we begin to organize our thinking in 


Many people consider this too high; E. 8. 


Canada, on a recent CBC broadcast, characterized the 
estimate of 300 million available acres of northern pod- 
sol as ‘‘fantastic,’’ based on his experience in Canada. 
I should apply the same word to one billion acres of po- 
tential tropical agricultural land, based not on what 
American soils scientists might do with the land, but on 
what the people of the tropics are doing to it, and are 
likely to continue doing for decades. 


WILLIAM VocT 
Washington, D. C. 


Theory of Hearing. Ernest Glen Wever. New York: 
John Wiley; London: Chapman & Hall, 1949. 484 pp. 
$6.00. 

Professor Wever’s book is an important one for a 
variety of reasons. As a general source of information 
on theories of hearing it has no equal in English. The 
reader, whether expert or naive, will find here adequate 
summaries of old and new ideas on how we hear, and if 
he wishes to pursue these matters further, the bibliogra- 
phy will point the way. 

A lucid synopsis of the present state of our knowledge 
on both cochlear anatomy and acoustic neurology is pre- 
sented. The author shows how advances in understanding 
have followed ‘‘aceretion to anatomical knowledge,’’ and 
he describes for the first time certain of his own measure- 
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ments on the cochlea of man. In view of this emphasis 
on anatomy it is strange to find no mention of the 
acoustic projection to the cerebellum which was convine- 
ingly demonstrated some eight years ago. 

The author’s current concept of the volley theory is 
expounded in detail, and experimental evidence of many 
kinds is impressively marshaled in its support. His selee- 
tion of material from the literature of physiology and 
psychology, and his willingness, throughout, to take a 
positive stand on controversial matters will provide ¢on- 
siderable stimulation for the initiated among his readers. 

In this readable and scholarly work, the substantial 
advances of the past twenty years march past in orderly 
fashion. They are reviewed by one of the most prolific 
workers in the field, who makes here still another contri- 
As seen through his eyes—and the expanded 
version of his views of auditory theory is well worth 
having—‘‘ The place and frequency principles have been 
assigned their respective roles as well as may be on a 


bution to it. 


. - and it will remain 
for further experimentation and discussion to determine 
how reasonable they are and to work out the revisions, 


basis of the evidence now at hand, . 


large and small, that are found to be necessary.’’ 
ROBERT GALAMBOS 
Harvard University 


Adaptation. John Romano, Ed. Ithaea, N. Y.: Cornell 

Univ. Press, 1949. 113 pp. $2.00. 

In dedicating a new department of psychiatry at Strong 
Memorial Hospital, University of Rochester, Dr. Romano, 
the psychiatrist-in-chief, called upon a group of distin- 
guished scientists representing biology, physiology, psy- 
chology, psychiatry, and social anthropology to participate 
in a symposium on the general topic of adaptation. This 
book is a collection of their presentations. 

Dr. Romano’s modest hope was that with psychiatry 
setting the stage, his guests might, by a few well-chosen 
observations from their own special fields, help bridge the 
gap in scientific thinking between the physical and the 
social sciences. The present pocket-size volume thus offers 
a surprisingly rich fare of stimulating comments on the 
phenomena of adaptation to life on various levels from 
the protoplasmic molecule to group cultures. 

The concept of adaptation is almost as immanent and 
provocative as was the subject of Rochester’s earlier sym- 
posium on man’s behavior, where love was summed up as 
the harmony of man with himself and with all things in 
On this occasion the treatment is some- 
what less speculative. In five concise interpretations it is 
shown that from the lowliest of bacteria to the highest of 
animals, individuals and social groups maintain their in- 
tegrity against the stresses of the world by following the 
same general principles of change in structure or in pat- 
tern of behavior to achieve long or short term adaptations. 

Tn his introduction, Dr. Romano states that modern psy- 
chiatry has the responsibility to provide firm ground, espe- 
cially in methodology, for the development of the social 
sciences, much as physics and chemistry provide for the 
biological sciences. Application of strictly scientific meth- 
ods to such urgent but sensitive problems as infant and 


heaven and earth. 
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child care, sexual behavior, and family and group situa- 
tions in school, work, play and worship may, Dr. Romano 
admits, result in what he mildly terms anxieties and un- 
rest. Fortunately, as a true scientist, he seems willing to 
let the chips fall where they may, in spite of the dilemma 
his facts pose—that more psychiatrically gifted clinicians 
are needed but the funds to support their training must 
often be obtained from wealth in the hands of the unin- 
telligent and emotional. 

The collection is opened with a scholarly presentation 
by Paul Weiss on ‘‘ The Biological Basis of Adaptation. ’’ 
He reminds us that throughout evolution the fundamental 
features of life are the same. There are the same general 
molecular arrangements, the same methods of energy 
transfer and biosynthesis, the same mechanisms of growth 
and activity 





all prototypes of mutual adaptedness, of 
harmony with conditions at every level from the subproto- 
plasmic world of the enzyme and substrate to the level 
of the central nervous system, from the molecular ecology 
Pervad- 


ing all, the one common prerequisite for survival is simple 


of the cell to the group ecology of populations. 
fitness and harmony. And although fitness in general ap- 
pears to be wholly dependent on the slow process of evo- 
lutionary screening, it is comforting to be assured that 
perfection and precision of fitness can still be achieved by 
direct on-the-spot adjustments under control of the in- 
dividual organism. Considering the immensely greater 
powers for such direct adjustive action given to the hu- 
man brain as compared to other organic systems, the re- 
viewer agrees with Dr. Weiss that increased wisdom in 
the use of its powers is our challenge and opportunity. 

Homer Smith of New York University discusses ‘‘Or- 
ganism and the Environment.’’ He quotes the familiar 
‘we must view with profound respect the infinite capacity 
of the human mind to resist the introduction of knowl- 
edge’’ to emphasize that brain cells are intrinsically con- 
servative, that new cortical pathways are acquired only by 
destroying or inhibiting the old, and that all physiological 
reactions are simply reactions against disturbance in an 
attempt to restore protoplasmic comfort. As a physi- 
ologist, Dr. Smith sees no reason to look outside demon- 
strable protoplasmic reactions in order to interpret even 
the most complex of the functions of the central nervous 
system. We wish the speaker had stopped there and had 
not attempted to tackle esoteric questions of religion, the- 
ology, and prayer, especially in connection with opinion 
poll methods. For many scientists of moderately sound 
insight the prayer ‘‘ Thy Kingdom come ... on earth’’ ean 
hardly be dismissed as a mere unintelligent petition for 
miraculous intervention. Nor do all scientists agree that 
man’s theological gropings have been his greatest handi- 
cap to advance in stature and in ability to live with his 
fellows. 

Speaking for the psychologists, Dr. Liddell of Corneil 
discusses ‘‘ Adaptation and Intelligence.’’ Tracing the 
development of psychosomatic medicine, he reviews many 
of the early findings on conditioned reflexes in the light 
of more recent studies on experimentally induced neuroses. 
The animal aneestry of psychopathological phenomena in- 
terests him, although he emphatically denies that any 


serious investigator would actually identify the experi- 
mental neuroses in the mammal with the neuroti¢e process 
in man. Dr. Liddell’s modest conclusion is that workers 
in the field of animal behavior feel they are contributing 
to a common cause, with psychiatrists and other interested 
scientists, in directing more light on the problem of man’s 
behavior. 

’s discourse on ‘‘ The Neurotic Potential 


and Human Adaptation’’ 
nent. 


Lawrence Kubie 
is refreshingly lucid and perti- 
In developing the case for the neurotic, Dr. Kubie 
reminds us that under favorable circumstances even neu- 
rotic mechanisms may be used to drive activities that are 
useful and creative. And he emphasizes that, given a 
change in external situations, an apparently well-adapted 
but actually neurotic personality may suffer what may 
seem an inexplicable collapse. The ability to recognize 
neurotic indications fits in with the whole story of adapta- 
tion, for such ability rests on an appreciation of the 
determining factors in all behavior. 

Conduct based on conscious processes is flexible and 
realistic. Its motivations are influenced by appeals to 
reason and feeling. The individual has the capacity to 
learn from experience, and hence is free to grow in wis- 
dom and understanding. His actions show personal re- 
sponsibility, self-control, and productive enterprise. Be- 
havior determined by unconscious processes, on the other 
hand, is rigid and inflexible. It cannot be altered by 
argument or reason, or even by its own success or failure. 
Since it recognizes no goal it is senselessly and endlessly 
repetitive. 
slaved. 


The individual learns nothing. He is en- 
This kind of behavior is often characterized by 
extreme nationalism, group hatred, regimentation, and 
inertia. 

As Dr. Kubie points out, there is, of course, no pure 
culture of one or the other dominant force, but a mixture 
is always at work in each of us. Where the conscious 
processes dominate, the behavior is normal and adaptive; 
where unconscious processes are allowed uninhibited sway, 
The ines- 
capable conclusion is that if we hope to shape human 


the personality is neurotic and unadaptive. 


progress toward flexible and truly adapted living we must 
attempt in every way possible to extend the area of con- 
scious and purposeful motivation. 

The final paper in the collection is by Clyde Kluckhohn 
of Harvard on ‘‘The Limitations of Adaptation and Ad- 
justment as Concepts for Understanding Cultural Be- 
havior.’’ Although Dr. Kluckhohn eredits functionalist 
anthropology with giving the same light to group be- 
havior as psychoanalysis has shed on individual conduct, 
he denies that cultural phenomena can be explained in 
‘*Varieties of human 
temperament obfuscate the neat schemata of the fune- 


terms of simple drives and needs. 


’ 


tionalists.’’ Furthermore, the relief-from-tension formula 
for motivation, he feels, is obviously inadequate, since 
tensions are frequently deliberately sought, and growth 
and creativity can come as much if not more from in- 
stability as from freedom from stress. 

Mowrer’s distinction between adaptation and. adjust- 
Adaptation is a survival of the fittest 
through natural selection, and adjustment a continuing 


ment is stressed. 
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reaction to stimulation which persists as long as stimulus 
is present and forms a basis upon which habits are devel- 
oped and modified. Dr. Kluckhohn feels that neglect of 
these distinctions has caused confusion and that their 
proper appreciation can materially aid in applying the 
methods of psychoanalysis, anthropology, and learning 
theory to a greater understanding or even an occasional 
prediction of human group behavior. 

Unfortunately, culture change seems to involve a cease- 
less flux of both internal and external factors, and eul- 
tures themselves have a tendency to create just about as 
many problems for the individual as they solve for him. 
Society as a whole has certain requirements referable pri- 
marily to the group rather than to the biologically derived 
needs of the individual; this reviewer concurs in the con- 
clusion that in a well-considered plan of social study, eul- 
turally created values must be recognized as well as the 
external and immediately observable environment. 

DANA CoMAN 
Department of the Army 








Seismicity of the Earth and Associated Phenomena. B. 
Gutenberg and C. F. Richter. Princeton, N. J.: Prince- 
ton Univ. Press, 1949. 273 pp. $10.00. 

The objectives stated by the authors of this text on 
earthquakes are: to evaluate the present relative seis- 
micity of various parts of the earth and to diseuss the 
geography and geological character of the zones and 
areas of seismic activity. In fulfilling these objectives 
the authors give the reader a broad summary of the re- 
sults of a vast amount of geophysical research, particu- 
larly their own. Their subject matter and general pres- 
entation will appeal to the reader with a casual interest 
in earth science as well as to the specialists—geophysi- 
cists, geclogists, and geographers. 

The observational basis of the book is the great mass 
of data compiled from records of seismograph stations 
throughout the world. Data are more or less available 
for all significant earthquakes that have occurred since 
1904. The authors have taken these data and (1) located 
epicenters, (2) determined the depth of focus, and (3) 
evaluated the magnitudes of hundreds of earthquakes. 
Their results are presented in 154 pages of tables headed 
as to depth of focus and geographic region of the earth- 
quakes. These tables provide a convenient reference 
which should be useful in a variety of studies. 

A large proportion of the text is devoted to a discus- 
sion of the regional distribution of epicenters and their 
relations to the larger units of geologic structure. The 


frequency and energy of earthquakes, the interior of the 
earth, the mechanics of earthquakes, and tsunamis (seis- 
mie sea waves) are treated in smaller sections. 





Maps showing the regional distribution of epicenters 
and active volcanoes are numerous and well placed 
throughout the text and certainly these maps and the 
data upon which they are based should serve as a basis 
for the revision of older ideas which have fulfilled their 
purpose but often appear in new books on the earth. 

In view of the importance of the earthquake magnitude 
scale and the energy computations made with it, it is un- 
fortunate that the discussion of these subjects had to be 
so brief in the book. It seems that a few more remarks 
on these computations would have benefited those readers 
who will not have immediate access to the articles in the 
journals. One has the feeling that the exact significance 
of the energy ratios as determined by the authors may 
There 
are several places in this section of the book where the 
wording is so concise as to detract from the clarity. 

The authors explicitly state their intention ‘‘to pre- 


be overlooked by many who will see this work. 


sent facts of observation with only a minimum of hypoth- 
esis,’’? and one can note that eare has been exercised in 
this regard. Here and there throughout the book, how- 
ever, appear several of the authors’ conelusions which, 
although some have previously been stated in scientific 
journals, will undoubtedly prompt discussion and the re- 
view of related evidence. Outstanding in this respect 
one might note the following conclusions: that the Pacific 
areuate structures contain thrust planes which dip to- 
wards the continents; that the ground displacements in 
regions of block faulting are always in the same sense; 
that small shocks are never sufficiently frequent to ap- 
proximate the energy released in larger shocks and there- 
to delay a 
great earthquake; and that there is a thin ‘‘ continental’’ 
erust under the Atlantic Ocean. 


fore cannot function as a ‘‘safety valve’’ 


This is a book which conveys a great deal of factual 
information on earthquakes and enough of the authors’ 
experienced interpretations to make stimulating reading. 

: é ‘ ; Ross R. HEINRICH 
Saint Louis University 
Electron Microscopy: Technique and Applications. Ralph 

W. G. Wyckoff. New York: Interscience, 1949. 248 

pp- $5.00. 

During the past five years Dr. Wyckoff and his ¢ol- 
leagues at the National Institutes of Health have con- 
tributed significantly to the art of electron microscopy, 
particularly in the use of metal shadow-easting and sur- 
This 
nicely written book is a presentation of their results and 
contains brief descriptions of the methods used to obtain 


face replicas for the preparation of specimens. 


them. 

The history, construction, and adjustment of electron 
microscopes, together with brief but helpful descriptions 
of various techniques for preparing specimens, take up 
only 80 pages. The remaining 58 pages of text describe 
the results—a selection of 175 of Dr. Wyckoff’s superb 
electron micrographs of specimens ranging from metals 
and tooth structures to viruses and erystals of large 
molecules. The interpretation of the pictures is usually 
made independently of x-ray diffraction, sedimentation, 
or physiological studies of the material, and in some 
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cases is at variance with the results obtained by these 
methods. This tendency to consider the microscope as an 
independent tool of research is reflected by the fact that 
the thousand or so references are concerned exclusively 
with electron microscopy. The reader will have to refer 
to these references for further details of specimen prepa- 
rations, although, to the reviewer’s knowledge, Dr. 
Wyckoff has never described his methods in as great de- 
tail as he does in this book. It should, therefore, find a 
place in the library of every electron microscopist. 

THOMAS F. ANDERSON 
University of Pennsylvania 


Freeze-Drying: Drying by Sublimation. Ear] W. Flosdorf. 

New York: Reinhold, 1949. 280 pp. $5.00. 

This timely little book is written for those who use 
and study the technique of drying from the frozen state 
as applied to a variety of experimental fields—micro- 
pathology, immunology, histology, pharmacology, and en- 
gineering. The author foresees that ‘‘ probably few will 
read the book from cover to cover,’’ but it is equally 
certain that many will find a wealth of information in it. 

Particularly instructive is the chapter on ‘‘ Basie Prin- 
ciples,’’ with its good review of the bibliography. In 
‘¢ Applications’’ the author covers thoroughly the various 
aspects of the art, especially as applied to medicine. 
‘‘Equipment for Food’’ is a very stimulating chapter, 
as it opens a hopeful view of things to come. Various 
portions of the historical review may appear somewhat 
one-sided, but the chapter dealing with equipment for 
medical products is a very clear and complete catalogue. 

The competence of the author makes the publication a 
most desirable and practical reference book, completed 
as it is by an excellent index. 

Max M. STRUMIA 
Bryn Mawr Hospital 


Oscillations of the Earth’s Atmosphere. M. V. Wilkes. 
New York: Cambridge Univ. Press, 1949. 76 pp. 
$2.50. 

This book deals with the lunar and solar atmospheric 
tides. It summarizes observational facts and theory, and 
discusses the implications tidal theory has for the ex- 
ploration of the high atmosphere. The semidiurnal solar 
tide was discovered not very long after the invention of 
the barometer, when the first observations were made at 
tropical latitudes; whereas lunar tidal effects, which are 
considerably smaller, were first found about the middle 
of the 19th century. It was early recognized that the 
smaliness of the lunar tide as compared with the solar 
tide requires some special explanation because the tide- 
generating gravitational force of the moon is more than 
twice as large as that of the sun. Such an explanation 
was advanced by Lord Kelvin’s ‘‘resonance’’ theory, ac- 
cording to which the semidiurnal variation of the air 
pressure is caused by the diurnal temperature variation. 
In the latter the diurnal term is, of course, much larger 
than the semidiurnal, but Kelvin suggested that the at- 
mosphere has a free period in the vicinity of 12 hours so 
that even with small amplitude of the generating force 





the semidiurnal term in the pressure oscillation becomes 
much larger than the diurnal term. Early investigations 
by Piérre de Laplace and later ones by Max Margules, 
Horace Lamb, and V. Bjerknes indicated that an auto- 
barotropic atmosphere—that is, an atmosphere in which 
the law of compression and the actual density distribution 
are such that a displaced fluid particle assumes always 
the density of the environment—has a free period in close 
proximity to that required by the resonance theory, and 
that such oscillations can be discussed in terms of those 
of an equivalent ocean whose depth determines the length 





of the period of oscillation. However, since the atmos- 
phere is not autobarotropic, it appeared that the ‘‘ equiv- 
alent depth’’ of the atmosphere is too large and the 
period therefore too long to give the degree of resonance 
postulated by Kelvin, until Chaim Pekeris showed, fol- 
lowing G. I. Taylor’s work, that an atmosphere in which 
the temperature agreed with the observations up to 40 
miles and did not contradict the indirect evidence then | 
available for higher levels has a period of the required 
length. This work of Pekeris and subsequent investiga- 
tions by the author of the book together with K. Weeks 
are dealt with at length in the book under review. An 
analogy to the theory of the propagation of electromag- 
netic waves permits an easy discussion of the possible 
trapping of energy when different types of vertical tem- 
perature distributions, analogous to different types of 
distribution of the refractive index in electromagnetic 
theory, are assumed. Such considerations of the trapping 
of the energy give valuable hints concerning the nature 
of the actual vertical temperature distribution that point 
toward oscillations with the period required by the reso- 
nance theory. The actual calculation of various tem- 
perature profiles gave free periods of a length required 
by the resonance theory. Thus this theory would seem 
well esta lished, although there are still some minor prob- 
lems and difficulties to be resolved, as discussed in the 
last chapter of the book. 

Shortly after the appearance of the book, however, 
considerable doubt was thrown on these favorable results 
by two reports on research projects sponsored by the 
National Advisory Committee for Aeronautics—demon- 
strating again, if such demonstration is needed, the very 
rapid development of upper-air research. Z. Kopal, L. 
G. Jacchia and Piérre Carrus at Massachusetts Institute 
of Technology have shown in a preliminary report that the 
resonance magnification becomes too small to support the 
resonance theory when more recently adopted vertical 
temperature profiles, such as that adopted by NACA or 
that based on V-2 flights, are substituted for the profiles 
used by Wilkes. Pekeris found that the equivalent depth 
increases indefinitely with the period in an atmosphere in 
whose top layer the temperature increases linearly with 
height. The reason for this is that in such a layer the 
energy continues to spread to higher elevations as the 
period is lengthened. Tides in an atmosphere with a top 
layer of vertically increasing temperature may thus differ 
markedly from tides in an atmosphere with an inversion 
or decreasing temperature at the top, which latter tides 
are analogous to those in an ocean of equivalent depth. 
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These very recent results leave the issue of the reso- 
nance theory again in doubt. Nevertheless Wilkes’ book 
is a very well-written account of the atmospheric tidal 
problem, its empirical results, and its theory. The vol- 
ume has been well and attractively printed, but it is to 
be regretted that its price could not have been set con- 
siderably lower. 


. P ; B. Haurwitz 
New York University 


Reviewed in Brief 


Penicillin: Its Practical Application, 2nd ed. Sir Alexan- 
der Fleming. London, England: Butterworth; St. 
Louis, Mo.: C. V. Mosby, 1950. 491 pp. $7.00. 
Only four years have passed since the publication of 

the first edition of this book. 

antibiotics have been discovered and their virtues her- 
alded. Penicillin, the first member of this group to be 
described, has unequivocally maintained its position as the 
best. 


During this time many new 


The present volume is a complete revision and 
about 100 pages have been added, including four new 
chapters and two appendices discussing penicillin resist- 
ance and, very briefly, the data on aureomycin and ehlor- 
amphenicol. 
some 33 colleagues, most of whom were active in the 


Sir Alexander was aided in this task by 


preparation of the first edition. 
This new volume will be welcomed by the many work- 
ers who enjoyed the first edition. 


Proceedings of the First Clinical ACTH Conference. John 
R. Mote, Ed. Philadelphia-Toronto: Blakiston Com- 
pany, 1950. $5.50. 

In the fall of 1946 a preparation of ACTH (adreno- 
corticotropic hormone) was made available for research on 


607 pp. 


the properties of the hormone in man. During the sue- 
ceeding two years the effect of stimulating the adrenal 
cortex with ACTH was studied in normal human beings 
and individuals with obvious endocrine defects by a num- 
ber of investigators. 

The contents of this volume constitute the proceedings 
of a conference held in Chicago on October 21 and 22, 
1949 under the auspices of Armour and Company. The 
attendance was limited to those workers who had been 
There are 52 formal 
papers with the supplementary discussions. It is per- 
fectly clear from a perusal of these contributions (in some 
instances only one patient was studied) that they repre- 
sent merely progress reports. As such, they will be of 
inestimable value in the planning of future research. 


actively engaged in these studies. 


Surface Tension and the Spreading of Liquids. 2nd ed. 
R. S. Burdon. New York: Cambridge Univ. Press, 
1949. 92 pp. $2.50. 

This is a remarkably fine treatment of the phenomenon 
of spreading of liquids over both solid and liquid sur- 
faces. The author presents much of the pertinent lit- 
erature, but concentrates on the theoretical aspects of 
the subject, and his analysis serves to show how rudi- 
mentary is our knowledge concerning even the forces 
which bring about spreading. 


The present monograph is a second edition of this book, 
which originally appeared in 1940 in the Cambridge Phys- 
ical Tracts series. Chapters 1 and 2 diseuss the nature 
of surface forces and their measurement—a treatment that 
comprises the usual advanced textbook section on surface 
Chapter 3, on the surface tension of mereury, 
is justified by the very considerable lack of agreement 


tension. 


among observers as to what the value for the surface 
tension of Hg actually is. 
voted to a consideration of spreading on water and Hg. 
A number of the more obscure phenomena encountered in 
spreading studies are analyzed and indeed these chapters 


Chapters 4, 5, and 6 are de- 


are the most useful ones for a reader with some previous 
concludes 


Chapter 7 
with a consideration of spreading on solids (i.e., lubrica- 


knowledge of surface phenomena. 


tion). 
tical importance, are as poorly understood as spreading 
over liquids. 


Such phenomena, in spite of their obvious prae- 


Medical Entomology. 2nd ed. Robert Matheson. Ithaca, 

N. Y.: Comstock Publ., 1950. $7.50. 

The first edition of this well-known text appeared in 
1932 and established at once a most enviable reputation. 
The global aspects of World War II brought millions of 
people into intimate contact with insects and evoked to a 


612 pp. 


marked degree an appreciation for the role they play in 


the well-being of mankind. Not only do they transmit 
bacteria mechanically, as was so beautifully demonstrated 
for the house fly and typhoid fever during the Spanish 
American War, but they are hosts to such forms as the 
etiological agents of filariasis, a disease that threatened 
members of our armed forces stationed in certain areas 
of the Far East. The development of insecticides such as 
DDT and repellants of the phthalate series were outstand- 
ing war measures for the protection of troops. These in- 
vestigations and many others earried out during and since 
the war have immeasurably advanced our knowledge of in- 
sects in relation to diseases of man and animals. 

The second edition of Medical Entomology has been 
completely rewritten and contains data available to the 
end of 1948. The contents are arranged in somewhat the 
same manner as in the first edition and the final chapter 
gives simple directions for collecting and preserving in- 
sects. The text is recommended to the physician, the 
public health worker, the medical student, and the layman 
as an authoritative survey of our present knowledge. 


Quantitative Ultramicroanalysis. Paul L. Kirk. New 

York: John Wiley; London: Chapman & Hall, 1950. 
$5.00. 

The present volume is intended to summarize the eur- 
rent status of microgram procedures for analyses of all 
types that have been proved practical and to include the 
smaller-scale procedures of colorimetry that have been 
tested. The ten chapters are headed introduction, volu- 
metric apparatus and technique, colorimetry: apparatus 
and technique, general apparatus and technique, micro- 
gram titrimetry, metallic constituents: titrimetric meth- 
ods, nonmetallic constituents: titrimetric methods, volu- 


310 pp. 
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metric gas methods, speetrophotometric methods, and 
physical methods. In the elosing paragraphs the author 
points to the important of an understanding of the chem- 


istry of the cell and injects the sibylline note that there 


are no insurmountable problems to prevent the ultimate 
chemical analysis of single cells. 

The book is well written and is highly reeommended to 
the teacher and student alike. 


Sw 


Scientific Book Register 


AGRICULTURE 


Agricultural Chemistry, A Reference Text; Vol. I: Prin- 
ciples of Agricultural Chemistry. Donald E. H. Frear, 
Ed. New York: D. Van Nostrand, 1950. 812 pp. 
$9.00. 

Advances in Agronomy, Vol, f.. sAwG. Norman, Ed. New 
York: Academie Press, 1949. 439 pp. $7.50. 

Plant Disease Handbook. Cynthia Westcott. New York: 


D. Van Nostrand, 1950. 746 pp. $7.50. 
Soils: Their Physics and Chemistry. A. N. Puri. New 
York: Reinhold, 1949. 550 pp. $7.00. 
BIOLOGY 
Traité de Zoologie: Anatomie, Systématique, Biologie: 


Oiseaux, Vol. XV. Paris VI°: Masson et Cie, 1950. 
1164 pp. 6000 fr. 

The Nature of Natural History. Marston Bates. 
York: Charles Seribner’s, 1950. 309 pp. $3.50. 

A History of Biology: A General Introduction to the Study 
of Living Things. Rev. ed. Charles Singer. New 
York: Henry Schuman, 1950. $5.00. 

Vom Molekil zur Grundfragen der 
Modernen Biologie. 2nd rev. ed. Ludwig von Ber- 
talanffy. Potsdam, Germany: Akademische Verlags- 
gesellschaft Athenaion, 1949. DM 6.60. 

Siphonaptera from Central America and Mexico: A Mor- 
phological Study of the Aedeagus with Descriptions of 
New Genera and Species. Robert Traub. Chicago: 
Chicago Natural History Museum, 1950. 127 pp. and 
54 plates. $4.00. 

Botany: A Textbook for Colleges. 2nd ed. 
Lee O. Overholts, and Henry W. Popp. 
McGraw-Hill, 1950. 710 pp. $5.00. 

The Use of Auxins in the Rooting of Woody Cuttings. 
Kenneth V. Thimann and Jane Behnke-Rogers. Peter- 
sham, Mass.: Harvard Forest, 1950. 344 pp. $1.10 
incl. postage. 


New 


579 pp. 
Organismenwelt: 


J. Ben Hill, 
New York: 


Flore du Congo Belge et du Ruanda-Urundi: Spermato- 
bhytes. Vol. 1. Bruxelles, Belgium: Institut National 
pour 1’Etude Agronomique du Congo Belge, 1948. 446 
pp. 300 fr. 

Textbook of Physiology. 10th ed. William D. Zoethout 
and W. W. Tuttle. St. Louis, Mo.: C. V. Mosby, 1949. 
710 pp. $4.75. 

The Theory of Inbreeding. Ronald A. Fisher. Edinburgh- 


London: Oliver and Boyd, 1949. 120 pp. 10/6 net. 
Vegetable Gums and Resins. F. N. Howes. Waltham, 
Mass.: Chronica Botanica; New York: Stechert- 


Hafner, 1949. 188 pp. $5.00. 





CHEMISTRY 


Technique of Organic Chemistry: Heating and Cooling; 
and Distribution; 


Dialysis and Electrodialysis; Crystallization and Re- 


Mixing; Centrifuging; Extraction 
crystallization; Filtration; Solvent Removal, Evapora- 
tion, and Drying, Vol. III. Arnold Weissherger, Ed. 
New York: Interscience, 1950. 661 pp. $10.00. 

Elastomers and Plastomers: General Theory, Vol. I. R. 
Houwink, Ed. New York-Amsterdam: Elsevier Publ., 
1950. 495 pp. $7.00. 

The Physical Chemistry of Electrolytic Solutions. 2nd ed. 
Herbert S. Harned and Benton B. Owen. New York: 
Reinhold Publ., 1950. 645 pp. $10.00. 

Anleitungen fiir die Chemische Laboratoriumspraxis: 
Chemische Spektralanalyse, Vol. 1. Wolfgang Seith and 
Konrad Ruthardt. British Sector, Berlin: Springer- 
Verlag, 1949. 173 pp. DM 16.50. 

Physical Methods in Chemical Analysis, Vol. I. Walter 
G. Berl, Ed. New York: Academic Press, 1950. 664 
pp. $12.00. 

Chemie der Phenolharze. K. 
Germany: Springer-Verlag, 1950. 


Berlin W935, 

DM 22.60. 

Dissociation Energies and Spectra of Diatomic Molecules. 
American ed. A. G. Gaydon. New York: Dover 
Publs., 1950. 239 pp. $3.95. 

Oxidation States and Their Stabilization. 
Jacob Kleinberg. Lawrence, Kans.: Univ. 
Press, 1950. 131 pp. $3.00. 

Advances in Catalysis and Related Subjects, Vol. II. W. 
G. Frankenburg, V. I. Komarewsky, and E. K. Rideal, 
Eds. New York: Academic Press, 1950. 292 pp. 
$6.80. 

Introduction to Semimicro Qualitative Chemical Analysis. 
Rev. ed. Louis J. Curtman. New York: Maemillan, 
1950. 391 pp. $3.50. 

General Chemistry. P. W. Selwood. 
Holt, 1950. 681 pp. $4.60. 

Fundamentals of Detergency. William W. Niven, Jr. 
New York: Reinhold Publ., 1950. 256 pp. $5.50. 

A Chemistry of Plastics and High Polymers. Patrick D. 
Ritchie. London: Cleaver-Hume Press; New York: 
Interscience, 1949. 288 pp. $4.50. 

Physical Chemistry of the Hydrocarbons, Vol. I. Adal- 
bert Farkas, Ed. New York: Academie Press, 1950. 
453 pp. $8.50. 

Colloid Science: Reversible Systems, Macromolecular and 
Association Colloids, Vol. II. H.R. Kruyt, Ed. New 
York-Amsterdam: Elsevier Publ., 1949. 753 pp. 
$11.50. 


Hultzsceh. 
193 pp. 


Unfamiliar 
Kansas 


New York: Henry 
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Organic Syntheses, Vol. 29. Cliff S. Hamilton, Ed. Lon- 
don, Engl.: Chapman & Hall; New York: John Wiley, 
1949. 119 pp. $2.50. 

Surface Chemistry: Papers presented for a discussion at 
a joint meeting of the Société de Chimie Physique and 
the Faraday Society held at Bordeaux from 5 to 9 
October 1947 in honour of Professor Henri Devaux. 
London: Butterworths Scientific Publs.; New York: 
Interscience, 1949. 334 pp. $6.00. 

Synthetic Methods of Organic Chemistry: A Thesaurus, 
Vol. 2. W. Theilheimer. Trans. by A. Ingberman. 
New York: Interscience, 1949. 324 pp. $7.50. 

Molecules and Crystals in Inorganic Chemistry. A. E. Van 


Arkel. Trans. by J. C. Swallow. New York: Inter- 
science, 1949. 243 pp. $3.85. 
ENGINEERING 


Engineering Structures. Colston Papers based on a Sym- 
posium promoted by the Colston Research Society and 
the University of Bristol in September 1949. London: 
Butterworths Scientific Publs.; New York: Academie 
Press, 1949. 260 pp. $4.00. 

Pulses and Transients in Communication Circuits: An In- 
troduction to Network Transient Analysis for Television 
and Radar Engineers. Colin Cherry. New York: 
Dover Publs., 1950. 317 pp. $3.95. 

Kleine Raketenkurde. Hans K. Kaiser. Stuttgart, Ger- 
many: Mundus-Verlag, 1949. 150 pp. DM 9. 

Electronics: Principles and Applications. Ralph R. Wright. 
New York: Ronald Press, 1950. 387 pp. $5.50. 


MATHEMATICS 


1st Amer- 
New York: 


Numerical Solutions of Differential Equations. 
ican ed. H. Levy and E. A. Baggott. 
Dover Publs., 1950. 238 pp. $3.00. 

The Mathematical Theory of Communication. Claude E. 
Shannon and Warren Weaver. Urbana, Ill.: Univ. 
Illinois Press, 1949. 117 pp. $2.50. 

Nonlinear Vibrations in Mechanical and Electrical Systems. 
J. J. Stoker. New York-London: Interscience, 1950. 
273 pp. $5.00. 

Introduction to the Theory of Statistics. Alexander Me- 
Farlane Mood. New York-London: McGraw-Hill, 1950. 
433 pp. $5.00. 

Functional Operators: Measures and Integrals, Vol. I. 
John von Neumann. Princeton, N. J.: Princeton 
Univ. Press, 1950. 261 pp. $3.50. 

Contributions to the Theory of Nonlinear Oscillations. S. 
Lefschetz, Ed. Princeton, N. J.: Princeton Univ. 
Press, 1950. 350 pp. $4.00. 

Theory of Sets. E.Kamke. Trans. from 2nd German ed. 
by Frederick Bagemihl. New York: Dover Publs., 
1950. 144 pp. $2.45. 

Elements of Analytic Geometry. 3rd ed. Clyde E. Love. 
New York: Mazmillan, 1950. 218 pp. $2.75. 

Analysis and Design of Experiments: Analysis of Variance 
and Analysis of Variance Designs. H. B. Mann. New 
York: Dover Publs., 1949. 195 pp. $2.95. 

Fourier Methods. Philip Franklin. New York: McGraw- 

Hill, 1949. 289 pp. $4.00. 


The Theory of Groups and Quantum Mechanics. Hermann 


Weyl. Trans. from rev. 2nd German ed. by H. P. 
Robertson. New York 19: Dover Publs., 1949. 422 
pp- $4.50. 


Jacob Steiner’s Geometrical Constructions with a Ruler. 
Raymond C. Archibald, Ed.; trans. from 1st German 
edition by Marion Elizabeth Stark. New York: 
Scripta Mathematica, Yeshiva University, 1950. 88 
pp- $2.00. 

The Geometry of the Zeros of a Polynomial in a Complex 
Variable. Morris Marden. New York 27: American 
Mathematical Society, 1949. 183 pp. $5.00. 

Elements of Calculus. Thurman S. Peterson. New York: 
Harper, 1950. 369 pp. $3.50. 

Calcul Opérationnel: Abrégé Théorique et Pratique de 
Edouard Labin. Paris 

149 pp. 780 fr. 


Mathématiques Supérieures. 
Vie: Masson et Cie, 1949. 


MEDICINE 


Medicine of the Year, 1950. John B. Youmans, Ed. 
Philadelphia: J. B. Lippincott, 1950. 204 pp. $5.00. 

The Comparative Anatomy and Physiology of the Larynx. 
V. E. Negus. New York: Grune & Stratton, 1949. 
230 pp. $6.50. 

The Cytologic Diagnosis of Cancer. By the staff of the 
Vincent Memorial Laboratory, Vincent Memorial Hos- 
pital, Boston. Philadelphia: W. B. Saunders, 1950. 
229 pp. $6.50. 

Blindness: Modern Approaches to the Unseen Environment. 
Paul A. Zahl, Ed. Princeton, N. J.: Princeton Univ. 
Press, 1950. 576 pp. $7.50. 

Histology. Arthur Worth Ham. Philadelphia: J. B. 
Lippincott, 1950. 756 pp. $10.00. 

Collected Reprints of the Department of Ophthalmology, 
West China Union University, College of Medicine and 
Dentistry, 1938 to 1945. Chengtu, Szechwan, China: 
West China Union University. 56 chapters. 

Surface-Active Quaternary Ammonium Germicides. Carl 
A. Lawrence. New York: Academie Press, 1950. 245 
pp. $6.00. 

Principes de Physiologie Générale. 4th ed. Henri Fred- 
erieq. Liége, Belgium: H. Vaillant-Carmanne; Paris, 
France: Masson et Cie, 1949. 467 pp. 

Das Polarisationsmikroskop als Messinstrument in Biologie 
und Medizin. Hans H. Pfeiffer. Braunschweig, Ger- 
many: Friedr. Vieweg & Sohn, 1949. 94 pp. 8.50 DM. 

Krebs: Neue Gedanken iiber Entstehung, Behandlung und 
Verhiitung. Friedrich Oelschliger. Gerlingen bei 
Stuttgart, Germany: Friedrich Oelschlager, 1949. 48 
pp- DM 4. 

Physicians’ and Nurses’ Concise Medical Encyclopaedia. 
William H. Kupper. Los Angeles 12: Biblion Press, 
1950. 450 pp. $7.50. 

A Short History of Physiology. 2nd ed. Kenneth J. 
Franklin. New York 17: Staples Press, 1949. 147 
pp. $2.00. 

The Development of Gynaecological Surgery and Instru- 
ments: A Comprehensive Review of the Evolution of 
Surgery and Surgical Instruments for the Treatment of 
Female Diseases from the Hippocratic Age to the Anti- 
septic Period. Philadelphia: Blakiston, 1949. 594 pp. 
$12.00. 
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An Atlas of Cat Anatomy. Hazel E. Field and Mary E. 
Taylor. Chicago 37: Univ. Chicago Press, 1950. 75 
pp., 57 plates. $3.75. 

Normal Values in Clinical Medicine. F. William Sunder- 
man and Frederick Boerner. Philadelphia-London: W. 
B. Saunders, 1949. 845 pp. $14.00. 

Atlas of Drawings for Chordate Anatomy. Samuel Eddy. 
New York: John Wiley; London: Chapman & Hall, 
1949. 189 plates. $3.50. 

Louis Jacobson: Ouvrages sur VOrgans Vomero-Nasal. 
O. C. Hollnagel-Jensen and Erik Andreasen, Eds. 
Copenhagen, Denmark: Einar Munksgaard, 1950. 202 
pp- 30 Dan. kr. 

Essentials of Obstetrical and Gynecological Pathology. 
2nd ed. Robert L. Faulkner and Marion Douglass. 
St. Louis, Mo.: C. V. Mosby, 1949. 357 pp. $8.75. 

Hearing Tests and Hearing Instruments. Leland A. Wat- 
son and Thomas Tolan. Baltimore, Md.: Williams & 
Wilkins, 1949. 597 pp. $7.00. 

Electrocardiography: Fundamentals and Clinical Applica- 
tion. Louis Wolff. Philadelphia-London: W. B. 


Saunders, 1950. 187 pp. $4.50. 
MISCELLANEOUS 
The Centennial of the Sheffield Scientific School. George 
A. Baitsell, Ed. New Haven, Conn.: Yale Univ. 


Press, 1950. 206 pp. 

Out of My Later Years. 
Philosophical Library, 1950. 282 pp. $4.75. 

Joseph Henry: His Life @ Work. Thomas Coulson. 
Princeton, N. J.: Princeton Univ. Press, 1950. 352 
pp. $5.00. 

Reflections of a Physicist. 
Philosophical Library, 1950. 


$3.00. 
Albert Einstein. New York: 


P. W. Bridgman. New York: 

392 pp. $5.00. 

Death of a Science in Russia: The Fate of Genetics as 
Described in Pravda and Elsewhere. Conway Zirkle, Ed. 
Philadelphia 4: Univ. Pennsylvania Press, 1949. 319 
pp. $3.75. 

Albert Einstein: His Work and Its Influence on Our 
World. Leopold Infeld. New York: Charles Scribners, 
1950. 132 pp. $2.00. 

The Invasion of New Zealand by People, Plants and Ani- 
mals, Andrew Hill Clark. New Brunswick, N. J.; 
Rutgers Univ. Press, 1949. 465 pp. $6.00. 

Minimum Areas for Different Vegetations: Their Determi- 
nation from Species-Area Curves. Urbana, Ill.: Univ. 
Illinois Press, 1949. 129 pp. $2.00 paper; $3.00 cloth. 

Charles Darwin: The Naturalist as a Cultural Force. 
Paul B. Sears. New York: Charles Seribners, 1950. 
124 pp. $2.00. 

Applied Silviculture in the United States. 2nded. R. H. 
Westveld. New York: John Wiley; London: Chapman 
& Hall, 1949. 590 pp. $6.00. 

Some Tertiary Mammals and Birds from North America. 
Contributions to Paleontology, Publ. 584. Robert W. 
Wilson, et al. Washington, D. C.; Carnegie Institu- 
tion, 1949. 244 pp. $3.75 paper, $4.25 cloth. 

La Théorie de la Relativité Restreinte. O. Costa de Beau- 


regard. Paris Vie: Masson et Cie, 1949. 173 pp. 800 fr. 
Patent Tactics and Law. 3rd ed. Roger Sherman Hoar. 
New York: Ronald Press, 1950. 


$7.00. 


352 pp. 


Bananas: Chemistry, Physiology, Technology. Harry W. 
von Loe-ecke. New York: Interscience, 1949. 189 
pp. $4.50. 

Patent Practice & Management: For Inventors and Execu- 
tives. Robert Calvert. Scarsdale, N. Y.: Scarsdale 
Press, 1950. 371 pp. $5.00. 


Le Principe Vital. Herman Nielsen. Paris VIe: Li- 


brairie Hachette, 1949. 253 pp. 350 fr. 
Science and the Moral Life. Max ©. Otto. New York 
16: New American Library, 1949. 192 pp. $.35. 


Advances in Food Research, Vol. II. E. M. Mrak and 
George F. Stewart, Eds. New York: Academic Press, 
1949. 558 pp. $8.80. 

The Science of Flight. O. G. Sutton. Harmondsworth: 
Engl.: Penguin Books; Baltimore 11: Allen Lane, 


1949. 208 pp. 1s. 1d. 
PuysIcs 
History of Physics. Max von Laue; trans. by Ralpb 
Oesper. New York: Academic Press, 1950. 150 pp. 
$2.30. 


Lehrbuch der Theoretischen Physik: Physik der Vorgange 
—Bewegung, Elektrizitat, Licht, Warme, Vol. I. Wal- 
ter Weizel. Berlin W35, Germany: Springer-Verlag, 
1949. 771 pp. DM 56.90 bound, DM 53 paper. 

Elementary Pile Theory. Harry Soodak and Edward C. 
Campbell. New York: John Wiley; London: Chap- 
man & Hall, 1950. 73 pp. $2.50. 

Radiative Transfer. S. Chandrasekhar. 
ford Univ. Press, 1950. 393 pp. $7.00. 

Practical Physics: A Collection of Experiments for Upper 
Forms of Schools & Colleges together with the Relevant 
Theory. Sir Cyril Ashford. New York: Cambridge 
Univ. Press, 1950. 173 pp. $1.75. 

Das Molekiil und der Aufbau der Materie. K. W. Wag- 
ner, Ed. Braunschweig, Germany: Friedr. Vieweg, 
1949. 319 pp. DM 18.80. 

Einfiibrung in die Kernphysik. 4th rev. ed. Wolfgang 
Riezler. Berlin and Buxtehude, Germany: Hermann 
Hiibener, 1950. 309 pp. 

The Characteristics of Electrical Discharges in Magnetic 
Fields. A. Guthrie and R. K. Wakerling, Eds. New 
York: McGraw-Hill, 1949. 376 pp. $3.50. 

A Second Course of Electricity, A. E. E. McKenzie. New 
York: Cambridge Univ. Press, 1949. 357 pp. $2.50. 

A General Kinetic Theory of Liquids. M. Born and H. S. 
Green. New York: Cambridge Univ. Press, 1949. 98 
pp. $2.25. 

Energy and Matter. R. L. Worrall. New York-London: 
Staples Press, 1949. 144 pp. $2.00. 

Deformation and Flow: An Elementary Introduction to 
Theoretical Rheology. Markus Reiner. London W.C.1: 
H. K. Lewis & Co.; New York: Interscience, 1949. 
346 pp. $6.50. 

Crystals and X-Rays. K. Lonsdale. 
Nostrand, 1949. 199 pp. $3.75. 

The Theory of Atomic Collisions, 2nd ed. N. F. Mott 
and H. S. W. Massey. New York 11: Oxford Univ. 
Press, 1949. 388 pp. $8.75. 

Basic Theories of Physics: Mechanics and Electrodynamics. 
New York: Prentice-Hall, 1949. 280 pp. $3.75. 


New York: Ox- 


New York: D. Van 
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SOCIAL SCIENCES 


Personality: Development and Assessment. Charles M. 
Harsh and H. G. Schrickel. New York: Ronald Press, 
1950. 518 pp. $5.00. 

Social Anthropology: The Science of Human Society and 
Culture. J.S. Slotkin. New York: Maemillan, 1950. 
604 pp. $4.75. 

The Sexual Perversions and Abnormalities: A Study in the 
Psychology of Paraphilia. 2nd ed. Clifford Allen. 
New York: Oxford Univ. Press, 1950. 346 pp. $5.00. 

Exhibitionism. N. K. Rickles. Philadelphia: J. B. Lip- 
pincott, 1950. 198 pp. $5.00. 

Handbook of South American Indians: The Comparative 
Ethnology of South American Indians, Vol. 3. Julian 
H. Steward, Ed. Smithsonian Institution, Bureau of 
American Ethnology, Bull. 143. Washington, D. C.: 
U. S. Govt. Prntng. Office, 1949. 818 pp. $3.00. 


Midwinter Rites of the Cayuga Long House. Frank G. 
Speck. Philadelphia 4: Univ. Pennsylvania Press, 
1949. 192 pp.+16 plates. $4.00. 

Varieties of Delinquent Youth: An Introduction to Con- 
stitutional Psychiatry. William H. Sheldon, Emil M. 
Hartl, and Eugene McDermott. New York: Harper & 
Bros., 1949. 899 pp. $8.00. 

Problems of Human Adjustment. Lynde C. Steckle. 
York: Harper, 1949. 351 pp. $3.00. 

Ancient Man in North America. 3rded. H. M. Worming 
ton. Denver, Colo.: Denver Museum of Natural His- 
tory, 1949. 198 pp. $1.50 paper; $2.50 cloth. 

The Boruca of Costa Rica. Doris Z. Stone. Cambridge, 
Mass.: Peabody Museum, Harvard University, 1949. 
50 pp. $2.50. 

Man the Tool-Maker. Kenneth P. Oakley. London, 
Engl.: British Museum of Natural History, 1949. 98 
pp. 2s. 1d. 


New 


SPW 


Book Review Index 


Acoustic Measurements, Leo. L. Beranek. 
Robert Galambos, p. 415. 

Adaptation, John Romano, Ed. 
Coman, p. 435. 

Advances in Enzymology and Related Subjects of Bio- 
chemistry, F. F. Nord, Ed. Reviewed by C. B. Anfinsen, 
p. 419. 

Albert Einstein: Philosopher-Scientist, Paul Arthur Schilpp, 
Ed. Reviewed by I. I. Rabi, p. 409. 

Algebraic Curves, Robert J. Walker. Reviewed by Irvin 
S. Cohen, p. 415. 

Alkaloids: Chemistry and Physiology, R. H. F. Manske and 
H. L. Holmes, Eds. Reviewed by Lyndon F. Small, p. 
418. 

American Spiders: A Guide to the Life and Habits of the 
Spider World, Willis J. Gertsch. Reviewed by Edward 
A. Chapin, p. 425. 

Antibiotics, George W. Irving, Jr. and Horace T. Herrick, 
Eds. Reviewed by H. E. Carter, p. 422. 

Atomic Age, M. L. Oliphant et al. Reviewed by R. D. 
Huntoon, p. 412. 

Atomic Energy Yearbook, John Tutin, Ed. Reviewed by 
R. D. Huntoon, p. 412. 

Blakiston’s New Gould Medical Dictionary, Harold Wel- 
lington Jones, Normand L. Hoerr, and Arthur Osol, 
Eds. Reviewed by Malcolm H. Soule, p. 428. 

Chemical Activities of Fungi, Jackson W. Foster. Re- 
viewed by M. J. Johnson, p. 419. 

Chemical Constitution and Biological Activity, W. A. Sex- 
ton. Reviewed by Robert G. Grenell, p. 420. 

Clinical Pathology: Application and Interpretation, Ben- 
jamin B. Wells. Reviewed by Malcolm H. Soule, p. 
429, 

Colloid Chemistry of the Silicate Minerals, C. Edmund 
Marshall. Reviewed by Harry B. Weiser, p. 427. 


Reviewed by 


Reviewed by Dana 


Constructive Uses of Atomic Energy, S. C. Rothmann, Ed. 
Reviewed by R. D. Huntoon, p. 412. 

Crisis in the University, Sir Walter Moberly. 
by Erie M. Rogers, p. 399. 

Electron Microscopy: Technique and Applications, Ralph 
W. G. Wyckoff. Reviewed by Thomas F. Anderson, p. 
437. 

Elementary Plant Physiology, Stuart Dunn. 
James H. M. Henderson, p. 426. 

External Morphology of the Primate Brain, Cornelius J. 
Connolly. Reviewed by Webb Haymaker, p. 428. 


Reviewed 


Reviewed by 


Fifty Years of Plant Physiology, Th. Weevers. Reviewed 
by Ruth M. Addoms, p. 427. 
Fluorescence and Phosphorescence, Peter Pringsheim. 


Reviewed by Karl Lark-Horovitz, p. 410. 

Freeze-Drying: Drying by Sublimation, Earl W. Flosdorf. 
Reviewed by Max M. Strumia, p. 438. 

Frustration: The Study of Behavior without a Goal, Nor- 
man R. F. Maier. Reviewed by O. Hobart Mowrer, p. 
434. 

Genetics, Paleontology, and Evolution, Glenn L. Jepsen, 
Ernst Mayr, and George Gaylord Simpson, Eds. Re- 
viewed by L. J. Stadler, p. 422. 

Haemoglobin: A Symposium Based on a Conference Held 
at Cambridge in June 1948 in Memory of Sir Joseph 
Barcroft, F. J. W. Roughton and J. C. Kendrew, Eds. 
Reviewed by John T. Edsall, p. 430. 4 

Illustrated Study Aid for Medical Bacteriology, Walter 
J. Nungester and Phebe G. Williams. Reviewed by 
Stanley Marcus, p. 429. 

Infrared Determination of Organic Structures, H. M. Ran- 
dall et al. Reviewed by G. B. B. M. Sutherland, p. 
417. 
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Introduction to Luminescence of Solids, Humboldt W. 
Leverenz. Reviewed by Kar] Lark-Horovitz, p. 410. 

Introduction to Molecular Spectra, Raynor C. Johnson. 
Reviewed by Arthur Roberts, p. 412. 

Introduction to Theoretical and Experimental Optics, 
Joseph Valasek. Reviewed by Richard Tousey, p. 414. 

Introduction to Theoretical Physics, Max Planck. Re- 
viewed by L. I. Schiff, p. 413. 

Introduction to the Theory of Probability and Statistics, 
Niels Arley and K. Rander Buch. Reviewed by Thomas 
N. E. Greville, p. 416. 

Irrigated Soils: Their Fertility and Management, D. W. 
Thorne and H. B. Peterson. Reviewed by M. R. 
Huberty, p. 425. 

Malariology: A Comprehensive Survey of All Aspects of 
This Group of Diseases from a Global Standpoint, Mark 
F. Boyd, Ed. Reviewed by Malcolm H. Soule, p. 430. 

Medical Entomology, Robert Matheson, p. 439. 

Metabolism and Function: A Collection of Papers Dedi- 
cated to Otto Meyerhof on the Occasion of His 65th 
Birthday, D. Nachmansohn, Ed. Reviewed by Charles 
N. Frey, p. 420. 

Optics: The Technique of Definition, Arthur Cox. Re- 
viewed by Richard Tousey, p. 431. 

Oscillations of the Earth’s Atmosphere, M. V. 
Reviewed by B. Haurwitz, p. 438. 


Wilkes. 


Partial Differential Equations in Physics, Arnold Som- 
merfeld. Reviewed by Michael Golomb, p. 414. 

Penicillin: Its Practical Application, Sir Alexander Flem- 
ing, p. 439. 

Physiology of Heat Regulation and the Science of Clothing, 
L. H. Newburgh, Ed. Reviewed by A. P. Gagge, p. 
431. 

Physiology of the Eye: Optics, Arthur Linksz. 
by Richard Tousey, p. 431. 

Practical Spectroscopy, C. Candler. 
Meissner, p. 413. 

Principles of Animal Ecology, W. C. Allee et al. 
by Walter P. Taylor, p. 424. 

Proceedings of the First Clinical ACTH Conference, John 

R. Mote, Ed., p. 439. 


Reviewed 
Reviewed by K. W. 


Reviewed 


Quantitative Ultramicroanalysis, Paul L. Kirk, p. 439. 
Question of Establishing United Nations Research Labora- 
Reviewed by Kirtley F. Mather, p. 397. 
Reviewed by Karl K. 


tories. 

Reports on Progress in Physics. 
Darrow, p. 410. 

Seismicity of the Earth and Associated Phenomena, B. 
Gutenberg and C. F. Richter. Reviewed by Ross R. 
Heinrich, p. 437. 

Sight, Light and Efficiency, H. C. Weston. 
Josef Brozek, p. 432. 


Reviewed by 

Some Recent Researches in Solar Physics, F. Hoyle. Re- 
viewed by D. ter Haar, p. 414. 

Studies in Population: Proceedings of the Annual Meeting 
of the Population Association of America at Princeton, 
New Jersey, May 1949, George F. Mair, Ed. Reviewed 
by William Vogt, p. 434. 

Surface Tension and the Spreading of Liquids, R. S. Bur- 
don, p. 439. 

Text-book of Ophthalmology: The Neurology of Vision, 
Motor and Optical Anomalies, W. Stewart Duke-Elder. 
Reviewed by Frank Payne, p. 433. 

Theory of Hearing, Ernest Gien Wever. 
Robert Galambos, p. 435. 

Theory of Probability, Hans Reichenbach. 
R. v. Mises, p. 415. 

Titanium: Its Occurrence, Chemistry, and Technology, 
Jelks Barksdale. Reviewed by Therald Moeller, p. 418. 

Unités Biologiques Douées de Continuité Génétique. Re- 
viewed by Jack Schultz, p. 403. 

University Physics, Francis Weston Sears and Mark W. 
Zemansky. Reviewed by T. Enns, p. 413. 

Vertebrate Body, Alfred Sherwood Romer. 
William O. Puckett, p. 423. 

Vitamin Methods, Paul Gyérgy, Ed. Reviewed by Mary 
S. Shorb, p. 422. 

Water in the Physiology of Plants. A. S. Crafts, H. B. 
Currier, and C. R. Stocking. Reviewed by Donald B. 
Anderson, p. 427. 

Webs in the Wind: The Habits of Web-weaving Spiders, 

Winifred Duncan. Reviewed by Edward A. Chapin, 

p. 425. 
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Comments and Communications 


Incidence of Rh, Negative Reactors 
among Chinese 


In view of somewhat different results on Rh, testing 
among groups of relatively smali numbers of Chinese 
from various parts of the country (Hao, S. H. Chinese 
nat. med. J., 1949, 35, 101; and Pan, 8S. F. Peking nat. 
Hist. Bull., 1949, 17, 223) further efforts have now been 
made to extend our preliminary results by examination 
of a larger and representative sample here in Peking. 
Although the local population is largely of the Northern 
parentage, it includes a varied proportion of people from 
other parts of the country. Altogether 2,324 persons at- 
tending the various clinics of the Peiping Union Medical 
College Hospital, as well as a number of professional 
donors and newborn babies, have now been examined. 

The slide method (Diamond, L. K. and Abelson, M. N. 
J. clin. Med., 1945, 30, 204) was used throughout the 
study, but in case of a negative reaction, the result ob- 
tained by the tube method (Wiener, A.S. Amer. J. clin. 
Path., 1946, 16, 477) was considered as final. In the 
present study, only 14 of 2,324 Chinese were found to be 
Rh, negative reactors, or 0.6 percent. Incidentally, among 
an additional group of 67 Caueasians, 17, or 25 percent, 
gave negative reactions. Comparing this with the data 
previously published, we found our figure approached 
closely the average of 47 negative reactors among a total 
of 4,894 persons, or 0.94 percent. However, it must be 
mentioned that previous findings seemed to have indicated 
the possibility of intraracial difference in the incidence 
of Rh, negative reactors among Chinese. For instance, 
the incidence of Rh, among the Kweichow Chinese was 
found to be 2.9 percent, and among the Shantung Chi- 
nese, only 0.4 percent. The significance of this differ- 
ence, however, must await further study of larger indi- 
vidual samples. 

Syivia F. Pan 
Peining Union Medical College 
Peking, China 


On the Application of Harmonic Analysis 
to Ocean Wave Research 


In a recent article (Science, 1949, 109, 271) it has been 
suggested that Wiener’s generalized harmonic analysis 
ean shed new light on ocean wave research. The writers 
of that paper, H. R. Seiwell and G. P. Wadsworth, assume 
that a storm generates a dynamic compunent (swell) on 
which is superposed a random variation due to ‘‘random 
motions of the water and local intermittent wind action.’’ 
It is their aim to separate these components in continu- 
ous records of dynamic wave pressure, and it is claimed 
that they can ‘‘eliminate the objectionable a priori as- 
sumptions of Fourier series applications to geophysical 
time series, and obtain results of dynamic significance.’’ 
However, objections can be raised against their method. 





It appears to us that the correlogram and the Fourier 
series suffer from the same difficulty, namely, that both 
are ill defined. The definition of the spectrum requires 
an infinite record, which is not available in geophysical 
applications; the record is in fact of limited duration and 
in the absence of information we are at liberty to con- 
tinue it in either direction in any ‘‘reasonable’’ way we 
faney and to each continuation there corresponds a dif- 
ferent Fourier integral spectrum. 

Mathematically, each of these gives a perfect resolu- 
tion of the available information and only a physical 
model can make us prefer one resolution (say into dis- 
erete Fourier harmonies) to another (say the frequencies 
defined by the transcendental equation k tan k=a> 0). 
These remarks are clearly applicable to the correlogram 
also. Nevertheless, the different resolutions have certain 
averages in common (Barber, N. F. and Ursell, F. 
Philos. Trans. roy. Soc. Lond., 1948, 554) but it is elear 
that the introduction (which is physically reasonable) of 
random components into a finite record will lead to enor- 
mously greater uncertainty, and a much more detailed 
physical model is accordingly required to interpret the 
result of the analysis. 

Seiwell and Wadsworth therefore make the additional 
assumption that the swell component consists of just one 
sine wave, and it is this assumption in particular that we 
wish to challenge. A large number of Fourier analyses 
of pressure records have been m~de at the Admiralty Re- 
search Laboratory, Teddington, England, and interpreted 
according to a model of the following type: 

Ignore all random effects. 
local impulse applied to the surface of a perfect fluid of 
infinite depth. Cauchy and Poisson showed over a cen- 
tury ago that the elevation y at a distance R from, and 
at time ¢t after, the impulse is given by 


Consider an instantaneous 


gt 
n= H(£,t) sin (aR +e), 


where H (R,t) changes much more slowly with time than 
the sine factor (Lamb, Sir H. Hydrodynamics. 6th ed. 
Cambridge, 1932). Over an interval corresponding to 
the usual 20-min wave record the pressure fluctuation 
would be practically a single sine wave with the fre- 
quency predicted by considerations of group velocity 
(Barber, N. F. and Ursell, F. Philos. Trans. roy. Soe. 
Lond., 1948, 527) but when we consider a series of im- 
pulses distributed over a finite area and continuing over 
a finite time we are led naturally to the conception of a 
continuous spectrum, each element of which ean be 
traced back by the group velocity method into the area 
of wave generation. It is known that this result is 
largely independent of the method of generation, pro- 
vided that the area of generation is well defined and not 
too near the recorder. It is also clear that when a 
storm arises suddenly, the records will show a widening 
spectrum. It has been checked experimentally that it 
is indeed possible to separate swell from different storms 
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and to trace the components back by the group velocity 
method. A series of typical spectra is shown in Fig. 1. 
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WAVE PERIOD SCALE IN SECONDS 


Fic. 1. A series of wave spectra obtained by analyzing 
wave records made on the coast of Cornwall. The first indi- 
cation of the longest swell (period 24 sec) from a storm 600 
miles southeast of Newfoundland appears at 13.00 March 14. 
Subsequent spectra show a decrease in the mean period and 
broadening of the wave band in agreement with theory. The 
analysis corresponds closely to a resolution into Fourier har- 
monies and is not unique. 
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Thus it appears to us that the continuous character of 
the spectrum of swell is well established. 

The analysis of record 53-X in Seiwell and Wads- 
worth’s Science article further strengthens this view. 
For they find that the period of swell component and the 
principal period of the supposed random component are 
both The fundamental assumption that the 
two components are independent therefore looks very 
dubious. We conclude that the consideration of random 
components will not lead to useful results until reasonable 
assumptions are made about the behavior of swells but 
we are convinced that the assumption of a single sine 
wave for the undisturbed swell is not adequate. 

F. URSELL 


12.25 sec. 


University of Manchester 
Manchester, England 


The questions raised by Mr. Ursell will be discussed 
in a paper to be published soon in Scienee. 

The object of analyzing ocean wave records is to dis- 
cover the fundamental laws by which they are generated. 
These data are finite in scope, and any system of mathe- 
matics developed for infinite series, although safe for the 
problem for which it was developed, may become unsafe 
for application to ocean wave analysis. 

The problem of treating data as presented by nature 
requires an experimental approach, such as may be had by 
stucy of artificially generated mathematical models of 
finite scope. In a series of such experiments undertaken 
in this laboratory, it has been indicated that the method 
of autocorrelation analysis provides more information 
than does that of periodogram or Fourier series analysis. 
The latter method in particular, when applied to finite 
data, may indicate spurious teeth or peaks leading to illu- 
sions of periods in the basic data. Several examples are 
discussed in the forthcoming paper. 

Our comparisons of the two methods of analysis have 
revealed results in agreement with those put forward by 
the British statistician, Maurice Kendall (National In- 
stitute of Economic and Social Research. Occasional] 
Papers IX, 1946). The iatter method, although dealing 
primarily with economic times series, has produced results 
directly applicable to the problem of Mr. Ursell. 

H. R. SEIWELL 
Woods Hole Oceanographic Institution 
Woods Hole, Massachusetts 
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News and Notes 


The National Convention of the 
Institute of Radio Engineers 


J. R. Pierce 


Bell Telephone Laboratories, 
Murray Hili, New Jersey 


The National Convention of the Institute of Radio 
Engineers was held in New York City March 6-9. A 
registered attendance of 18,000 was reported, and the 
number (168) and variety of the papers were almost 
equally overwhelming. 

In addition to its technical aspects, this annual meet- 
ing provides an occasion for honoring men who have 
contributed to the radio art. This year F. E. Terman, 
dean of the School of Engineering at Stanford, was 
awarded the Medal of Honor; Otto H. Schade of RCA 
received the Morris Liebman Memorial Prize; the Brow- 
der J. Thompson Memorial Award went to Joseph F. 
Hull and Arthur W. Randals of Evans Signal Corps Engi- 
neering Laboratory; the Harry Diamond Award to An- 
drew V. Haeff of the Naval Research Laboratory, and the 
Editor’s Award to E. J. Barlow of the Sperry Gyro- 
scope Company. In addition, thirty were made fellows 
of the institute. 

The technical program of the convention clearly indi- 
cated the wide range of interest of radio engineers. 
Papers on industrial design emphasized links between 
purely circuit and performance considerations, me- 
chanical design and manufacturing methods and their re- 
lation to cost, and the attitude and demands of style- 
conscious customers. 

Papers on statistical methods, on acoustics, on audio 
quality and on television quality showed a deep current 
interest in the valid evaluation of the relation between the 
numbers read on meters and the reactions of human 
beings. In more narrowly technical fields, the papers 
on communication theory also showed the present effort 


to grasp the basic over-all human and engineering prob- 
lems in transmitting speech and other information, as 
opposed to purely circuit aspects of the radio art. 

In the realm of particular communication systems, 
television of course received most attention. At an 
evening symposium, the color problem was thoroughly 
aired with considerable illumination and contrast. In 
another aspect of television, a new pickup tube, the 
vidicon, represents an important stride toward the in- 
dustrial use of that art. 

Microwave radio relay systems, which can be used for 
television and for telephony, also received considerable 
attention. 

Papers in the general field of electromagnetic waves 
and propagation show how much ean still be done in these 
old fields so many years after Maxwell and Hertz. 
Papers dealt with broad-band antennas, artificial dielee- 
tries, propagation along helices, along wires with a di- 
electric coating (this received even more attention in the 
newspapers than at the convention) and in a curved 
ionosphere. In the field of networks, emphasis was on 
transient behavior or the ‘‘time domain’’ (as opposed 
to the frequeney spectrum), in keeping with current 
interest in television and in various pulsed microwave 
systems. 

Among components, electron tubes are perhaps most 
versatile. After hearing about tubes to store binary 
digits and tubes to add and multiply them, tubes to pxo- 
duce special wave forms, 10-megawatt klystrons, and 
various others, one feels that electronics has reached a 
state in which a tube can be invented to do almost 
anything, once the goal is clearly set. In comparison, 
the newer art of solid-state devices, and especially of 
transistors, was seen in its lusty infancy. 

Other components and circuits too numerous to men- 
tion showed the scope and detail of the radio engineer’s 
art, and this was physically exhibited in the numerous 
manufacturers’ displays. 

In addition, there were sessions on digital computers, 
nuclear science, and medical electronics. 





The 37th Annual Meeting of the 
International Council for the 
Exploration of the Sea 


William F. Royce 


Fish and Wildlife Service, 
United States Department of the Interior, 
Woods Hole, Massachusetts 


The International Council for the Exploration of the 
Sea held its 37th annual meeting from October 3 to 11, 
1949, at Edinburgh, Scotland. 

This organization, concerned with the field of fisheries 


and the interrelated studies of the ocean, is truly inter- 
national and has demonstrated for a period of years— 
stretching through two world wars—that it is possible 
to achieve sound and enduring international cooperation. 
The fishing fleets of northwestern Europe mingle on the 
fishing grounds and land in each other’s ports. The fish- 
ermen and the fishing industries of the various nations 
share common problems. The fluctuations in the runs of 
herring and cod and the overfishing of the plaice are 
problems of immediate concern to the fishermen of at 
least seven nations. Fishing rights have been the source 
of endless arguments and even wars throughout recorded 
history. Today they are the cause of many international 
and local disagreements. 
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The settlement of these differences and the adoption 
of measures designed to promote sound conservation of 
the heavily exploited stocks of fish require an adequate 
basis of scientific knowledge. To provide this basis, 
Denmark, Germany, England and Scotland, Finland, the 
Netherlands, Norway, Russia, and Sweden formed in 
1902 the International Council for the Exploration of the 
Sea. Subsequently, Belgium, Eire, Iceland, Poland, 
Portugal, and Spain became members. Poland failed to 
attend the 1949 meetings, and Russia and Germany have 
dropped out. Germany, however, was a member during 
the interval between the two wars, and Italy and Latvia 
were members for a short time. 

The announced aim of the council at its inception was 
to prepare for a rational exploitation of the sea on a 
scientific basis. This was to be achieved by coordinating 
the meager scientific resources available and by effecting 
a free and rapid interchange of information between 
nations. The council has furthered this aim by annual 
and special meetings (which have been interrupted only 
by two world wars) and by providing an outlet for pub- 
lications. The series of publications inaugurated by the 
council, Rapports et Proces-Verbeaux, Journal du Conseil, 
Annales Biologique, Bulletin Hydrographique, and Bulle- 
tin Statistique, are the most valuable journals in marine 
fisheries. 

The principal studies encouraged by the organization 
included two fundamental lines of research: first, the 
investigation of the hydrographical conditions, and sec- 
ond, the biological conditions of the seas off Europe 
from Novaya Zembia to Greenland, and from the Arctic 
to North Africa. A third objective was to determine 
whether the catch of fish was greater than the natural 
production, i.e., whether there was overfishing. 

The recent meetings held at Edinburgh, Scotland were 
attended by over 100 delegates and experts from the 
member countries and by observers and guests from Aus- 
tralia, Union of South Africa, India, China, the United 
States, and the Food and Agriculture Organization of the 
United Nations. These people deliberated in an atmos- 
phere of the greatest courtesy and friendliness, despite 
the fact that many of the things they had to say con- 
cerned fisheries or areas for which their individual coun- 
tries are economic rivals. 

Especially significant were the reports on herring. 
This immense fishery, which is a major source of protein 
food for much of Europe, has been the subject of con- 
siderable study but still is little understood. An insight, 
however, is being gained into the factors that govern this 
fishery through new tagging techniques. Einar Lea of 
Norway reported on a new tag which can be succesfully 
attached to the outside of the delicate herring. Another 
interesting adaptation was the experimental use of 
magnetic internal tags which were recovered by magnets 
in the reduction lines of the fish meal plants. The few 
returns obtained from these experiments indicated that 
the herring migrated from Iceland to Norway and vice 
versa. This knéwledge, in turn, induced the Norwegians 
to equip an expedition to search for the herring along 
their probable migratory route. 


The warming of the Arctic seas of Spitzbergen was 
the subject of another intensive study. It was reported 
that an increase in the mean annual air temperatures of 
about 10° F over a period of two decades had been 
found at some weather stations. At the present time, the 
temperatures are decreasing and fears were expressed that 
the advance of the Arctic ice to the south might seriously 
affect the great cod fishery. To further substantiate 
these fears, the Norwegians showed that the Spitzbergen 
cod were of the same stock as the ones off the Lofoten 
Islands near Norway, and records of the Lofoten fishery, 
extending back nearly 1,000 years, showed a definite cycle 
with a period of 100 years. 

If the decline in temperatures means that the cod are 
waning, it will have a serious effect on the British and 
others who have built great fleets of trawlers to fish for 
them. The U. S. fishery may be affected, too, because 
these trawlers, which are now fishing in the Arctic, have 
range enough to fish on the Newfoundland banks. 

The recent studies made of the bottom fisheries of the 
North Sea have been concerned principally with the 
effect the last war, with its consequent cessation of fish- 
ing, has had on the fish stocks. The Scotch and English 
scientists concentrated their studies mostly on the had- 
dock, hake, and plaice, which constitute the most im- 
portant bottom fisheries. The great progress they made 
in assessing the causes of fluctuation has enabled them to 
make convincing predictions of the expected catch. 
Their analyses show clearly that, in some instances, less 
fishing would produce a greater tonnage of fish. 

In the North Sea the need for conservation has been 
apparent for many years. Indeed, the situation is re- 
ferred to as the tragedy of the North Sea. Scientists 
are agreed on this estimate, but getting the politicians 
of the several countries to agree on restrictions is a very 
different matter. This is illustrated by the most recent 
Overfishing Convention, signed in London in April, 1946, 
and reported on at the Edinburgh meetings of the council. 
It has been ratified only by Denmark, Netherlands, Nor- 
way, Poland, Portugal, Sweden, and the United Kingdom. 
France and Belgium had signed the treaty but had failed 
to ratify it. It was reported that, in an attempt to bring 
the treaty into operation, the United Kingdom was pro- 
ceeding to ask the countries which had signed it if they 
would bring it into operation among themselves. 

Outside of the North Sea area, increased production of 
fish and shellfish was the major objective of exploration 
and research. The French, Spanish, and Portugese re- 
ported extensively on studies of tuna and pilchards, and 
the Dutch and English, at a special committee meeting on 
shellfish, presented several papers on the culture, the 
purification, and the pests of oysters and mussels. 

One of the most promising new instruments for locat- 
ing fish and studying their behavior is the echo sounder. 
British scientists reported that they had learned to dis- 
tinguish the echoes from schools of sprats, herring, 
mackerel, cod, tuna, and others. The instruments were 
used also to study the behavior of the fish in relation to 
the effects of daylight, of searchlights on the water at 
night, of engine noises, and of changes in the tide. They 
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also had been able to detect trawl nets with the sounder 
and to measure the heights of different parts of the net 
while fishing. 

An important result of these meetings was the free 
discussion of both the current work and the plans for fu- 
ture work. One phase of the planning for future work 
concerned the efforts to coordinate the operations of the 
research ships of several member nations. Some of the 
vessel operations planned for 1950 were to be joint 
explorations for herring by the British, Norwegians, and 
Icelanders; comparison of French and British trawling 
gear in order to standardize statistical units of fishing 
effort; and studies of plaice by the Dutch and British. 

No lesser coordination was apparent in the relations of 
the council with other international organizations. The 
Food and Agriculture Organization of the United Na- 
tions had just met at The Hague and these meetings 
had been attended by many members of the International 


Council. A favorable report was given on the activities 


engaged in by the FAO. Further interorganizational 
coordination was noted when the council discussed the 
Northwest Atlantic Conference which was held in Wash- 
ington in January and February of 1949. This is an 
organization similar to the International Council, with 
jurisdiction over an adjoining area. The discussion en- 
tailed the possible overlapping of areas off Greenland, 
and was clarified at that time. 

The spirit of cooperation which was evident through- 
out this meeting is a reason for the success of this 
organization, which will celebrate its 50th anniversary in 
1952. The president of the council, K. A. Andersson of 
Sweden, remarked at the closing session that ‘‘ We regard 
ourselves as a body which might be called a United 
Nations in miniature. ... We regard ourselves as a 
brotherhood pledged to pool our scientific knowledge for 
the common benefit of our fellow man.’’ This is the 
philosophy by which this singular international organiza- 
tion has survived. 





American Chemical Society’s 117th 
Meeting—Houston Session 


James H. Stack 


American Chemical Society News Service 
New York City 


Discovery of a new group of B vitamins, progress in 
the chemical study of pernicious anemia, and the develop- 
ment of improved synthetic lubricating oils were among 
the advanees reported at the opening session of the Amer- 
ican Chemical Society’s 117th national meeting, held in 
Houston, Texas, March 26-30. 

Two thousand chemists and chemical engineers partici- 
pated in the session, the first of three into which the 
society divided its spring national meeting this year. The 
other sessions were scheduled for Philadelphia, April 9-13, 
and Detroit, April 16-21. 

Four scientists were honored at a general assembly of 
the society on March 28. Kenneth S. Pitzer, of Wash- 
ington, D. C., director of research of the Atomic Energy 
Commission, received the $1,000 Precision Scientific Com- 
pany Award in Petroleum Chemistry. The $3,000 Ipatieff 
Prize for achievement in the fields of catalysis and high 
pressure was presented to Herman E. Ries, Jr., of the Sin- 
clair Refining Company Research Laboratories, Harvey, 
Illinois. To William Shive of the University of Texas 
went the $1,000 Eli Lilly and Company Award in Bio- 
logical Chemistry. The fourth prize, the $1,000 Fisher 
Award in Analytical Chemistry, was given to I. M. Kolt- 
hoff, of the University of Minnesota. 

The new B vitamin group was announced by Prof. 
Shive in his Eli Lilly Award address. The vitamins have 





been named the folinie acid group and are directly related 
to folie acid, which they may replace in the treatment of 
sprue and both nutritional and pernicious anemia, Prof. 
Shive said. Microbiological tests indicate that the group, 
of which five members have been isolated, ean be utilized 
more effectively than folic acid by most organisms—som?- 
times as much as 1,000 times more effectively—he re- 
ported. No clinical investigations have been made to 
date. Prof. Shive spoke at a symposium on pernicious 
anemia. 

Viruses five times purer than any ever before obtained 
have been extracted from chicken cancer by means of 
chromatography, Vernon Riley, Mark W. Woods, and 
Dean Burk of the National Cancer Institute, Bethesda, 
Maryland, reported. This is the first time viruses have 
been purified by chromatography, according to the paper, 
which said that the technique is expected to facilitate 
greatly the study of virus activity in cancer and other 
diseases. 

A new high quality synthetic lubricant which can meet 
the nation’s needs when the premium oils now obtained 
from Pennsylvania and the mid-continent states are ex- 
hausted was described at a symposium on synthetic lubri- 
eating oils. The new product, made from abundant raw 
materials such as coal, oil shale, and refinery by-products, 
possesses quality standards not obtainable from petroleum 
oil without elaborate processing, according to F. M. Seger 
of the Socony-Vacuum Oil Company, Paulsboro, New 
Jersey. 

New chemical products from petroleum and natural 
gas, the history and prospects of the American sulfur 
industry, and the 1950 employment outlook for chemists 
and chemical engineers were among the other subjects 
discussed in a total of 249 technical papers. 
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Allen G. Shenstone, Princeton 
physicist, was elected to the Royal 
Society of London on March 16. Dr. 
Shenstone is distinguished for his 


spectroscopie researches. 


Louis Mars, dean of the Faculty 
of Medicine of Port-au-Prince, has 
been named a correspondent mem- 
ber of the Academy of Medicine of 
New York. The son of Haiti’s lead- 
ing ethnologist, Price-Mars, Louis 
Mars has for years been interested in 
the problems of comparative psy- 
chiatry. 


Otis Dermer has been appointed 
head of the Department of Chem- 
istry at Oklahoma Agricultural and 
Mechanical College, replacing Otto 
M. Smith, recently retired as profes- 
sor emeritus. Dr. Smith has been 
appointed full-time director of the 
college’s Research Foundation. Dr. 
Dermer has been head of the Organie 
Chemistry Division of the Chemistry 
Department since 1934. 


Robert G. Helsel has been ap- 
pointed professor of mathematics 
and chairman of the department at 
Ohio State University to succeed Ti- 
bor Rado. Dr. Helsel has been act- 
ing director of the department since 
October, 1949, when Dr. Rado was 
named as the first University Re- 
search Professor in the Graduate 
School. 


Francis Drouet, curator of eryp- 
togamie botany at Chicago Natural 
History Museum, will sail for Europe 
this month for a five-month study 
of collections of single-celled and 
few-celled algae in the principal 
museums. He will first go to the 
British Museum of Natural History 
in London, and from there to 
the principal museums of France, 
Switzerland, Austria, Italy, Germany, 
Holland, Denmark, Norway, and 
Sweden. While in Stockholm, Dr. 
Drouet will represent the museum in 
the Seventh International Botanical 
Congress (July 12-20). 


Franklin A. Long has been ap- 
pointed chairman of the Department 
of Chemistry at Cornell University, 
to succeed Peter Debye, chairman of 
the department since 1940, who will 
devote his full time to teaching and 
research. Dr. Long, a member of the 


faculty since 1937, has been active in 
investigations with radioactive trac- 
ers, and is Cornell’s scientifie rep- 
resentative on the board of trustees 
of Associated Universities, Ine., 
which administers Brookhaven Na- 
tional Laboratories. 


Robert R. Shrock has been ap- 
pointed head of the Department of 
Geology at Massachusetts Institute 
of Technology. A faculty member 
since 1937, Dr. Shrock has been 
executive officer of his department 
since 1946 and was appointed acting 
chairman upon the retirement last 
year of Warren J. Mead. 


Visitors to U. S. 


Franz Petrack, mycologist at the 
Natural History Museum of Vienna, 
recently arrived in this country to 
continue his work on a monograph of 
the Ascomycetes at the Mycological 
Laboratory of the Bureau of Plant 
Industry, Beltsville, Maryland. He 
has been given a grant of $2,500 by 
the American Philosophical Society 
to aid in this work. 


Bertil Lindblad, director of the 
Stockholm Observatory of Sweden 
and president of the International 
Astronomical Union, and Benght 
Stromgren, director of the Copen- 
hagen Observatory and_ secretary- 
general of the union, were recent 
guests of the Smithsonian Institu- 
tion, Washington, D. C. Dr. Lind- 
blad lectured on ‘‘The Luminous 
Surface and Atmosphere of the 
Sun’? at the institution on April 5. 


Among recent visitors at the Na- 
tional Bureau of Standards were: 
R. A. Fisher, professor of genetics 
at Cambridge University; A. W. 
Norris, of the British Ceramic As- 
sociation, Stoke-on-Trent, England; 
Eugenio Riesz, of the Faculty of 
Humanities and Sciences, University 
of Montevideo, Uruguay; T. W. 
Whitaker, principal scientific offi- 
cer, Building Research Board, De- 
partment of Scientific and Industrial 
Research, United Kingdom; M. A. 
Arnan, director of the Standards In- 
stitution of Israel, Tel Aviv, Israel; 
D. I. Cameron, research metallur- 
gist, Lysaghts Neweastle Works, 
Tirrikiba, Australia; John OD. 


Flambouriaris, professor at the Na- 
tional Technical University, Athens, 
Greece; Johan Arvid Hedvall, di- 
rector of the Institute for Silicate- 
Chemistry Research, Goteborg, Swe- 
den; H. T. Roper-Hall, president- 
elect of the British Dental Associa- 
tion, London; and H. Tabor, head of 
the Instrument Division of the Re- 
search Council of England. 


Fellowships and Prizes 


Two full-time, $2,000 research 
fellowships in pediatric allergy are 
offered by the Pediatrie and Im- 
munology Departments of New York 
Medical College. One will begin 
July 1, 1950, the other January 1, 
1951. The fellowships will run from 
one to two years and will consist of 
intensive training in immunology and 
animal research in the field of hyper- 
sensitiveness and intensive study of 
allergic children. Applicants must 
be certified in pediatrics and those 
who have had training in chemistry 
or immunology will have preference. 
Applications should be made to the 
Office of the Dean, New York Medi- 
cal College, 106th Street and Fifth 
Avenue, New York City. 


The New York Zoological So- 
ciety announces the availability of 
a summer fellowship for a graduate 
veterinarian, for work in the Zoo’s 
animal hospital. The stipend is $500 
for three months—June 15 to Sep- 
tember 15. Veterinarians with de- 
grees from approved colleges and 
with special interest in such fields 
as zoology, wildlife management, 
comparative anatomy, physiology, 
bacteriology, parasitology, and pa- 
thology may apply to Leonard J. 
Goss, New York Zoological Society, 
Zoological Park, New York City. 


The Agricultural and Mechanical 
College of Texas’ Department of 
Oceanography announces the Dow 
Research Fellowship in Chemical 
Oceanography for 1950-51, spon- 
sored by the Dow Chemical Company. 
Appointment is on a 12-month basis 
with a stipend of $1,500 and an ad- 
ditional $500 for supplies, travel, 
and other items. Candidates are ex- 
pected to qualify ultimately for a 
Ph.D. degree and should have com- 
pleted a year or more of graduate 
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work in basic chemistry. Applica- 
tions must be made by May 15. Ap- 
plication forms and additional infor- 
mation may be obtained by writing 
to the Head, Department of Oceanog- 
raphy, College Station, Texas. 


The Edward L. Bernays Foun- 
dation Radio-Television Award for 
1950, a $1,000 U. S. Government 
bond, will be presented by the Ameri- 
ean Sociological Society to the in- 
dividual or group contributing the 
best piece of research on the effects 
of radio or television on American 
society. The award will be made at 
the meeting of the society in Denver, 
Colorado, in September. Those wish- 
ing to compete must submit in dupli- 
cate a report on the research on or 
before July 1. Any research study 
completed during 1948, 1949, or the 
first half of 1950 will be eligible for 
consideration. Both published and 
unpublished studies may be _ sub- 
mitted, and even research not fully 
completed for which a preliminary 
report is available. Inquiries should 
be addressed to Clyde W. Hart, Na- 
tional Opinion Research Center, 4901 
S. Ellis, Chicago 15, or to the Execu- 
tive Officer of the American Socio- 
logical Society, 427 West 117th 
Street, New York City. 


Summer Programs 


The University of Colorado an- 
nounces two five-week terms of field 
instruction in biology at Science 
Lodge, its mountain laboratory, June 
17-July 21 and July 24-August 25. 
Kenneth Cooper, associate professor 
of biology, Princeton University, will 


’ 


be in charge of zoology instruction 
during the second term. Other mem- 
bers of the staff in biology will be 
Gordon Alexander and William 
Weber, both of the University of 
Colorado. Information about avail- 
able field courses and the possibility 
of independent study may be ob- 
tained from Prof. Gordon Alexander, 
University of Colorado, Boulder. 


The Political Science Depart- 
ment of the University of Michigan 
is offering a proseminar on public 
policy and atomic energy, to be 
given June 26-August 19 by Mar- 
shall Dimock, professor at the Uni- 
versity of Chicago and Northwestern 


University. The course will consider 
such problems as the legislative for- 
mulation of policy, administrative 
operation of the program, coordina- 
tion of military and civilian aspects 
of atomic energy policy, govern- 
mental relations with research insti- 
tutions and business corporations, 
community management of atomic 
energy sites, towns, and regions, and 
international programs relating to 
atomic energy. The proseminar is 
part of the university’s Phoenix 
Project, devoted particularly to re- 
search in atomie energy for peace- 
time uses. Inquiries should be ad- 
dressed to the Secretary of the Sum- 
mer Session, 3510 Administration 
Building, Ann Arbor, Michigan. 


The Biological Laboratory at Cold 
Spring Harbor is offering a summer 
course on bacteriophages, June 26— 
July 15. The course will be given 
by Mark H. Adams, of New York 
University, and is designed to ac- 
quaint research workers with tech- 
niques used in work with bacterial 
viruses, and with recent results of 
such work. A course on bacterial 
genetics will also be given, July 
17-August 5, by E. M. Witkin, V. 
Bryson, and M. Demereec, covering 
selected methods used in research in 
bacterial geneties. Information 
about either course may be obtained 
from the Biological Laboratory, Cold 
Spring Harbor, New York. 


Meetings and Elections 


The American Mathematical So- 
ciety will hold meetings this month 
on the following dates: April 21-22, 
at Oak Ridge, Tennessee, in conjune- 
tion with a meeting of the Biometric 
Society; April 28-29, at Wheeler 
Hall, University of California at 
Berkeley ; April 28-29, at the Govern- 
ment Building, George Washington 
University, Washington, D. C.; April 
28-29, at Eckart Hall, University of 
Chicago, in conjunction with meet- 
ings of the Institute of Mathemati- 
cal Statistics. 


The fourth annual conference on . 


mental hygiene and problems of 
exceptional children will be held 
May 12-13 at Syracuse University. 
The theme of the meeting will be 


‘*The 


ment.’ 


Prevention of Maladjust- 

Among the speakers are 
Stanley Estes, of Harvard Univer- 
sity, Bela Mittelman, of New York 
University, David Rapaport, of the 
Austen Riggs Foundation, Fritz 
Redl, of Wayne University, and Wen- 
dell Johnson, of the University of 
Towa. 


The Physics and Chemistry of 

High Temperatures and Pressures 
will be the subject of a one-day meet- 
ing of research workers, sponsored 
‘vy the Office of Naval Research and 
ae Research Institute of Temple 
University, to be held April 25 at the 
Dental-Pharmaey Building, Temple 
University, Philadelphia. A demon- 
stration of an experimental method 
for producing temperatures above 
5000° F will be made. 


A conference on the genetics of 
heterosis and its applications to 
plant and animal breeding is to be 
held June 13-July 14 at Iowa State 
College. Nearly 30 men, represent- 
ing some 20 institutions, who have 
contributed to present knowledge of 
this subject will lecture and hold con- 
ference discussions on various aspects 
of heterosis. Most of these speakers 
will remain to participate in diseus- 
sions led by others. Students wish- 
ing academic credit toward advanced 
degrees should register for the first 
half of the regular summer session 
and be prepared to pass an exami- 
nation at the end of the conference. 
During the last two weeks a Meth- 
ods Workshop will be held as a sup- 
porting laboratory on problem analy- 
sis of data most frequently occurring 
in animal breeding experiments. For 
further information write the Ge- 
netics Department, Curtiss Hall, 
Iowa State College, Ames, Iowa. 


A technical conference on air 
pollution will be held May 3-5 at 
the Wardman Park Hotel, Washing- 
ton, D. C., sponsored by the Bureau 
of Mines, Public Health Service, De- 
partment of Commerce, Army and 
Navy Medical Departments, Atomic 
Energy Commission, Department of 
Agriculture, and Department of De- 
fense. Approximately 80 scientific 
papers will be presented, a number 
of them dealing with the suspected 
effect of smog on cancer and respira- 
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tory diseases. Chairman of the 
health panel is James G. Townsend, 
chief of industrial hygiene, Public 
Health Service. 


The American Physical Society 
will hold its 300th meeting in Mexico 
City, June 21-24. A symposium on 
cosmic rays will take place June 22. 
Titles and abstracts of all papers 
should be received by Karl K. Dar- 
row, Secretary, American Physical 
Society, Columbia University, New 
York 27, not later than May 1. 


The Origin and Evolution of 
Man will be the topic of the 15th 
Cold Spring Harbor Symposium on 
Quantitative Biology, to be held June 
9-17. Topics to be discussed include 
population as a unit of study, origin 
of the human stock, classification 
of fossil men, genetic analysis of 
racial traits, race concept and hu- 
man races, constitution, and perspec- 
tives of future research. Those from 
abroad who will take part in the 
program are A. E. Mourant and R. 
R. Race, from Great Britain, Jan A. 
Book, Bertil Lundman, and Torsten 
Sjogren, of Sweden, Tage Kemp, of 
Denmark, and A. Buzzati-Traverso, 
of Italy. Attendance will be re- 
stricted to about 100, due to space 
limitations. For programs and fur- 
ther information, address the Bio- 
logical Laboratory, Cold Spring Har- 
bor, New York. 


The Society for Applied Spec- 
troscopy will hold its fifth annual 
meeting May 26-27 at the Socony- 
Vacuum Training Center, 63 Park 
Row, New York City. The program 
will include a symposium on spec- 
troscopie sources and an exhibit of 
spectrographic equipment, in addi- 
tion to a variety of papers on sub- 
jects related to applied spectroscopy. 


A symposium on anomalies in 
reaction kinetics will be held at the 
University of Minnesota, June 19-21 
under the joint sponsorship of the 
Division of Physical and Inorganic 
Chemistry and the Minnesota Section 
of the American Chemical Society. 
The meeting is under the general di- 
rection of M. Burton, of the Univer- 
sity of Notre Dame. Topics to be 


discussed at the several sessions and 
the respective discussion leaders are 


as follows: June 19, The Activated 
Complex, H. M. Hulburt, Catholic 
University of America, and Reactions 
in Solution, M. Kilpatrick, Illinois 
Institute of Technology; June 20, 
Free Radicals, 0. K. Rice, University 
of North Carolina; June 21, Surface 
Reactions, A. Farkos, Allied Chemi- 
cal and Dye Corporation. Approxi- 
mately 30 invited papers will be pre- 
sented during the meetings. Regis- 
tration blanks and forms for hotel 
reservations will be published in 
Chemical and Engineering News in 
the near future. 





Scientists planning to attend 
meetings abroad this Summer would 
do well to consult Youth Argosy, 
Northfield, Massachusetts, about air 
or ship transportation. Youth 
Argosy is a nonprofit organization 
facilitating low cost educational 
travel abroad. Planes are chartered 
DC-4’s, carrying 50 passengers. 
Round trip plane passage to Luxem- 
still available for planes to and from 
New York and Luxembourg. Reser- 
vations are also possible with Youth 
Argosy on a 9-day steamship sailing 
from Montreal to Cherbourg, round 
trip $275 and up. Eastbound sail- 
ings are May 31, June 26, and July 
22; westbound sailings, August 3 
and 29 and September 24. Flight 
and sailing dates will permit at- 
tendance at almost any of the Sum- 
mer Congresses, which include: July 
1-15 Eighth International Congress 
of Agricultural Industries, Brussels ; 
July 2-6 International Microchemical 
Congress, Graz, Austria; July 7-11, 
International Union of Biological 
Sciences, Copenhagen; July 12-20, 
Seventh International Botanical Con- 
gress, Stockholm; August 15-18, 
16th International Physiological 
Congress, Copenhagen. 


A Veterinary Public Health Sec- 
tion has been created by the Pan 
American Sanitary Bureau, regional 
office of the World Health Organiza- 
tion, to promote national programs 
in aspects of diseases transmissible 
from animals to man, to coordinate 
the international phases of such pro- 
grams, and to act as a clearinghouse 
for information. The first programs 
will be concerned with the control of 
rabies, brucellosis, and hydatid dis- 


ease. Benjamin D. Blood, chief of 


the new section, is now spending 
three months in South America to 
work out, through mass treatment, 
public education, and special study 
projects, a campaign against hyda- 
tidosis in Brazil, Uruguay, Argen- 
tina, Bolivia, and Chile. An inter- 
national campaign for rabies con- 
trol has been inaugurated along the 
U. S.-Mexican border, and techni- 
cians from Mexico have studied the 
latest methods developed by the U. S. 
Public Health Service for control 
and diagnosis of the disease. Spe- 
cial studies on brucellosis are now 
being made, and the Third Inter- 
American Brucellosis Congress, 
jointly sponsored by the Brucellosis 
Committee of the National Research 
Council and the PASB, will be held 
in Washington, D. C., in November. 


A Chart of the Nuclides (the name 
given to different kinds of nuclei 
whether they are of the same or dif- 
ferent elements) has been prepared 
at the Knolls Atomic Power Labora- 
tory of the General Electric Com- 
pany. This chart is a revision of the 
Chart of The Isotopes, originally 
issued in 1948. Copies of the new 
edition and its accompanying ex- 
planatory booklet are being dis- 
tributed to laboratories, schools, and 
colleges, and will also be sent to in- 
dividuals on request to Department 
6-221, General Electric Company, 
Schenectady 5, New York. 


A new organization, The Israel 
Institute of Applied Social Re- 
search, representing an expansion 
of the institute’s public opinion re- 
search, has been set up to conduct 
studies of a sociological and socio- 
psychological nature, including proj- 
ects accepted from government de- 
partments and civie bodies, as well 
as market research and experiments 
in survey techniques. The institute, 
headed by Louis Guttman, formerly 
of Cornell University, will also take 
part in joint projects with foreign 
scientific organizations. The first 
issue of the quarterly bulletin, What 
Israel Thinks, summarizing in Eng- 
lish reports of the institute’s studies, 
was published this spring. Communi- 
cations should be addressed to the 
Israel Institute of Applied Social 
Research, Sergei Building, Melisande 
Way, Jerusalem, Israel. 
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automatic tissue processing 
by any histologic technique 


TECHNICON COMPANY 
215 EAST 149th STREET e NEW YORK 51, N.Y, 





C1 dable as tne morning mail... 
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There they are, waiting for you each morning . . . all yesterday’s tissues 
automatically processed overnight by your own selected technique. 
Dependable, day-in, day-out schedule... and normal routine in 
Autotechnicon-equipped laboratories the world over. Autotechnicon is 
versatile . . . it fixes, dehydrates, washes, infiltrates, stains . . . delivers 
beautifully finished tissues of superb diagnostic potential . . . with the plus 
factors of economies in time, labor, materials. A brochure describing 


Autotechnicon is available. May we send it? 
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OUTSTANDING BOOKS IN EARTH SCIENCES 


Published 1946-50 
GEOLOGY 


APPLIED SEDIMENTATION 
A Symposium. Edited by Parker D. Trask, State of California Department of 
Public Works. 1950. 707 pages. Illus. $5.00. 


EARTH WAVES 
By L. Don Leet, Harvard University. One of the Harvarp UNIVERsITY Mono- 
GRAPHS IN APPLIED SCIENCE. 1950. 122 pages. 69 illus. $3.00. 


GEOMORPHOLOGY 
Fifth Edition, Revised. By C. A. Cotton, Victoria University College. 1949. 
505 pages. 473 illus. $7.50. 


CLIMATIC ACCIDENTS in LANDSCAPE MAKING 
By C. A. CoTTon. 1948. 354 pages. 267 illus. $7.00. 


PHYSICAL GEOLOGY 
Third Edition. CHester R. LONGWELL, ADOLPH KNopr, and RicHarD F. FLINT; 
all at Yale University. 1948. 602 pages. 365 illus. $5.00. 


PRINCIPLES of MICROPALEONTOLOGY 
By MartTINn F. GLaEssNEr, Australasian Petroleum Company. 1947. 296 pages. 
Illus. $6.00. 


ROCKS and ROCK MINERALS 
Third Edition. By the late Louis V. Pirsson and ADoLpH KNopr, Yale University. 
1947. 349 pages. Illus. $4.00. 


PRINCIPLES of FIELD and MINING GEOLOGY 
By J. Donatp Forrester, University of Missouri. 1946. 647 pages. 316 illus. 
$7.00. 


MINERALOGY 


MINERALS and HOW TO STUDY THEM 
A Book for Beginners in Mineralogy. Third Edition. By the late E>warp S. Dana. 
Revised by Cornetius S. Hurisut, Jr., Harvard University. 1949. 323 pages. 
384 illus. $3.90. 





POPULAR GEMOLOGY 
By RicHarp M. Peart, Colorado College. 1948. 316 pages. 116 illus. $4.00. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 






































April 21, 1950, Vol. 111 SCIENCE 29 








OUTSTANDING BOOKS IN EARTH SCIENCES 
Published 1946-50 


GEOLOGY 
ECONOMIC MINERAL DEPOSITS 


Second Edition. By Atan M. Bateman, Yale University. Coming in May. 
916 pages. $7.50. 


HISTORICAL GEOLOGY 
By Cart O. Dunsar, Yale University. 1949. 567 pages. 380 illus. $5.00. 


PRINCIPLES of STRUCTURAL GEOLOGY 
Fourth Edition. By CHartes M. Nevin, Cornell University. 1949. 410 pages. 
250 illus. $6.00. 


LANDSCAPE as DEVELOPED by the PROCESSES of NORMAL EROSION 
Second Edition. By C. A. Cotton, Victoria University College. 1949. 509 pages. 
375 illus. $10.00. 


ERUPTIVE ROCKS 
Third Edition. By S. J. SHaND, Columbia University. 1948. 488 pages. Illus. 
$7.50. 


GLACIAL GEOLOGY and the PLEISTOCENE EPOCH 
By Ricuarp F. Fuint, Yale University. 1947. 589 pages. Illus. $6.00. 


ELEMENTS of ENGINEERING GEOLOGY 
Second Edition, Revised. By H. Ries, Cornell University, and the late THoMas L. 
Watson. 1947. 469 pages. 293 illus. $5.50. 


IGNEOUS MINERALS and ROCKS 
By Ernest E. WaHLstTRoM, University of Colorado. 1947. 367 pages. 132 illus. 
$5.50. 


GEOGRAPHY 


COLLEGE GEOGRAPHY 
Third Edition. By E. C. Case, University of Cincinnati, and the late D. R. BERGs- 
MARK. 1949. 790 pages. 298 illus. $5.00. 


The U. S. S. R. 
A Geographical Survey. By J. S. Grecory, formerly with Trinity County School, 
and D. W. SHave, Westminster Training College. 1946. 636 pages. Illus. $4.50. 





Send for copies on approval. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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New Books of Interest 


The CARE and BREEDING 
of LABORATORY ANIMALS 
Edited by EpMonp J. Farris, The Wistar Institute of Anatomy and Biology. With 
15 Contributors. This new book is unrivaled in its extensive treatment of labora- 
tory animals. Each chapter covers care and housing, reproduction, developing 
breeding stock, sanitation, nutrition, feeding directions, and other practical sugges- 
tions. Ready in August. Approx. 554 pages. Prob. $7.50. 


APPLIED NUCLEAR PHYSICS 


Second Edition. By Ernest Potvarp, Yale University, and WiLt1aM L. Davipson, 
Jr., B. F. Goodrich Company. The basic facts of practically all phases of nuclear 
physics are presented in simple, concise language so that a neophyte can gain a clear 
picture of the field. Rewriting and an expansion of 70 pages accommodate signifi- 
cant progress since 1942. Ready in September. Approx. 320 pages. Prob. $4.00. 


RESPONSE of PHYSICAL SYSTEMS 


By JoHn D. Trimmer, University of Tennessee. This is a book on instrumentation 
and the measurement process that tells how to use mathematical techniques on 
physical systems. It explores the tie between instrumentation and cybernetics and 
studies the physical systems themselves as models. Coming in August. Approx. 272 
pages. 94 illus. Prob. $5.00. 


ORGANIC CHEMISTRY 


A Textbook for Advanced Students. By REYNOLD C. Fuson, University of Illinois. 
The emphasis here is on the fundamental behavior patterns of organic compounds. 
Attention is directed to actual examples of synthetic value. In the selection of reac- 
tions, the author was guided chiefly by the interests of research workers. The ar- 
rangement in the book is by type reactions. Ready in September. Approx. 656 
pages. Prob. $7.50. 


INTRODUCTORY NUCLEAR PHYSICS 
By Davip Hatuuway, University of Pittsburgh. Besides integrating problems and 
modern facts, this book explains the philosophical aspects of nuclear physics. Both 
the assumptions upon which theory is based and the results predicted by the theory 
are examined. Only the material consistent with modern thought on nuclear 
physics is stressed. Ready in August. Approx. 540 pages. 282 illus. Prob. $6.00. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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New Books of Interest 


INTRODUCTION to TEXTILE CHEMISTRY 


By Bruce E. Hartsucn, Michigan State College. Covers important textile fibers 
in detail: development, history, manufacture, processing, physical and chemical 
properties, and reactions. Ready in August. Approx. 401 pages. Prob. $4.50. 





TEXTILE CHEMISTRY in the LABORATORY 


By Bruce E. HartsucH. 55 experiments covering the chemistry of wool, silk, 
cotton, rayon, hard water, and soap. They illustrate the chemical reactions involved 
in the preparation, manufacture, processing, and maintenance of textile materials. 
Ready in August. Approx. 72 pages. Prob. $1.50. 


SUPERFLUIDS 


Volume I: Macroscopic Theory of Superconductivity. By Fritz Lonpon, Duke 
University. An attempt to interpret the essential results of the experimental in- 
vestigations from a consistent macroscopic point of view and to locate the quantum- 
mechanical problem left unsolved. Ready in August. Approx. 114 pages. Prob. 
$3.50. 





STATISTICAL DECISION FUNCTIONS 


By ABRAHAM WaLp, Columbia University. The first on the subject, this book 
makes possible multi-stage experimentation, and it includes the general multi- 
decision problem. The latter concerns deciding with minimum risk which of 
several alternative decisions is best. Ready in September. Approx. 201 pages. 
Prob. $5.00. 


The THEORY of MENTAL TESTS 


By Haroitp GULLIKSEN, Princeton University. Furnishes a background in the 
quantitative theory of test construction and educational measurement. The tech- 
niques presented will be useful in related fields such as measurement of attitudes, 
appraisal of personality, and clinical diagnosis. Ready in September. Approx. 462 
pages. Prob. $6.00. 





ORGANOPHOSPHORUS 
COMPOUNDS 
By Gennapy M. Kosotaporr, Alabama Polytechnic Institute. The only book that 
covers the preparation and chemical properties of the organic compounds of phos- 
phorus. Besides treating all known synthetic procedures, the volume includes the 
only complete list (through 1948) of all authentic compounds. Ready in Sep- 
| tember. Approx. 367 pages. Prob. $6.00. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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ANNOUNCING! 


PROFESSIONAL SERVICE IN 
RADIOACTIVE ISOTOPE TECHNIQUE 


J. Beeber Co., Inc. proudly announces the in- 
auguration of a new professional service in Radio- 
active Isotope technique. Complete laboratories 
furnished according to A.E.C. regulations by 
specialists. 

Other Beeber Services Now Include Instruction in: 
* BIOCHEMISTRY AND BLOOD CHEMISTRY > 
INSTRUMENTATION IN MEDICINE * OPTICAL 
AND ELECTRICAL INSTRUMENTS * Write to 
]. Beeber Co., Inc. for 

details and catalogue. 






Utilizing the new 
100 watt Zircon- 
ium bulb the light 
is highly brilliant 
point source pro- 
viding ideal light 
for microscopy and 
photo-micrography. 
Gives a pencil of 
light at color tem- 
perature of 3200° 
kelvin. 





Mfg. by Boone Instrument Co., N. Y. 


RADIATION 
DETECTION 
APPARATUS 


An extremely ver- 
satile, portable sur- 
vey meter for moni- 
toring alpha, beta 
and gamma radia- 
tion. High voltage 
supply, continuously 
variable from 200 
to 1700 volts. 





. Beeber Co., Inc.—Sole Distributors of 
MIKRARK ILLUMINATORS and Distribu- 
tors of equipment for NUCLEONIC CORP. 
OF AMERICA. 


J. BEEBER CO., INC. 
838 Broadway, NYC AL. 4-3510 
1109 Walnut St., Philadelphia 














NEW PUBLICATIONS 


by the 
ALLAN HANCOCK FOUNDATION 


UNIVERSITY OF SOUTHERN CALIFORNIA 


& 
THE BRYOZOA 
OF THE EASTERN PACIFIC 


By Raymond C. Osburn, Ph.D., Sc.D., 
Emeritus Professor of Zoology, Ohio State 
University, Research Associate, Hancock 
Foundation, University of Southern Cali- 
fornia. 


A comprehensive treatise on the Bryozoa of 
the eastern Pacific, based chiefly on the collec- 
tions of the Hancock Pacific Expeditions, but 
embracing a large amount of material from 
other sources. In three volumes. Volume I, 
Cheilostomata. Anasca. About 300 pages, 29 
plates. Ready May 1, 1950. Priced at cost, 
est. $5.00. 


POLYCHAETA: GONIADIDAE, 
GLYCERIDAE and NEPHTYIDAE 


By Olga Hartman, Ph.D., Research Associ- 
ate, Hancock Foundation, University of 
Southern California. 


Three families of polychaetes. 294 specific 
names in 11 genera are included, comprising a 
key to the world literature on these annelids. 
About 200 pages, 19 plates and 3 text figures. 
Ready about June 15, 1950. Priced at cost, 
est. $4.00. 


SOME LAGENIDAE 
IN THE COLLECTIONS OF 
THE ALLAN HANCOCK FOUNDATION 


By the late Professor J. A. Cushman and 
Irene McCulloch, Ph.D., Hancock Professor 
of Zoology, and Research Associate, Han- 
cock Foundation, University of Southern 
California. 


A systematic analysis of the representatives 
of this group in the Hancock Collections. Pub. 
February, 1950, 364 pages, 12 plates. Priced 
at cost, $2.00. 


Orders and pre-publication orders may be 
sent to the Office of the Allan Hancock Foun- 
dation, University of Southern California, Los 
Angeles 7, California. 
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PHYSICAL METHODS IN 
CHEMICAL ANALYSIS 


Edited by WALTER G. BERL, Applied Physics Labortory, Johns Hopkins University 


It has been the aim of the contributors of this work to describe those physical methods that have either 
proved themselves of considerable value in quantitative analytical work or are destined to play an important 
role in the future. The reader will find a discussion of the various “Unit Operations,” the techniques and in- 
struments that can be used by the analyst in the identification, both qualitative and quantitative, of atomic, 
molecular and ionic species, crystal phases and arrangements, surface structures and area, ete. The subject 
matter has been divided in such a way that all methods dealing with the interaction of radiation with matter 
(in addition to mass spectrometry) appear together in Volume I. Electrical, magnetical and miscellaneous 
techniques and the methods of separation will appear in Volume II. 


VOLUME I 
1950. xiv, 664 pages, 237 illustrations, $12.00 


Absorption Phenomena of X-Rays and y-Rays. By 
G. L. Crark, University of Illinois, Urbana. 


X-Ray Diffraction Methods as Applied to Powders 
and Metals. By W. L. Davipson, Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. 


X-Ray Diffraction as Applied to Fibers. By J. Hows- 
MON, American Viscose Corporation, Marcus 
Hook, Pennsylvania. 


Electron Diffraction. By L. O. Brockway, University 
of Michigan, Ann Arbor. 


Spectrophotometry and Colorimetry. By 
Brope, National Bureau of Standards, Washing- 
ton, D. e. 


Emission Spectrography. By J. SHerman, Philadel- 
phia Naval Shipyard, Philadelphia, Pennsylvania. 


Infrared Spectroscopy. By H. H. Nietsen and 
Rosert A. OetTsEN, The Ohio State University, 
Columbus. 


Raman ag By J. H. Hissen, U. S. Tariff Com- 
mission, Washington, D. 


Polariscopic and Polarimetric Examination of Ma- 
terials by Transmitted Light. By C. D. West, 
Polaroid Corporation, Cambridge, Massachusetts. 


Refractive Index Measurement. By L. W. Trxton and 
J. K. Taytor, National Bureau of Standards, 
Washington, D. C 


Electron Microscopy. By R. D. Hemenretcu, Bell 
a Laboratories, Inc., Murray Hill, New 
ersey. 


Mass Spectrometry. By H. W. WasHsurn, Con- 
solidated Engineering Corporation, Pasadena, 
California. 


Author Index—Subject Index 


Academic Press Inc., Publishers 


125 East 23rd Street, New York 10, N. Y. 


VOLUME Il 
Fall 1950, approx. 650 pages. illustrated 


Polarigraphic Analysis and Amperometric Titration. 
By J. Heyrovsky, University of Prague. 


Conductometric Analysis. By H. T. S. Britton, 
University of the Southwest of England, Exeter. 


Potentiometric Analysis. By H. A. Lartinen, Uni- 
versity of Illinois, Urbana. 


Electrography. By H. W. HermMance and H. V. Wap- 
Low, Bell Telephone Laboratories, Inc., New 
York, New York. 


Magnetic Methods of Analysis. By H. A. KAUFMAN, 
Massachusetts Institute of Technology, Cam- 
bridge. 


Determination of Surface Areas of Solids. By G. 
Jura, University of California, Berkeley. 


Chromatographic Analysis. By W. G. Bert, Applied 
Physics Laboratory, The Johns Hopkins Uni- 
versity, Silver Spring, Maryland. 


Surface Tension Measurements. By M. Do te, North- 
western University, Evanston, Illinois. 


Vacuum Techniques and Analysis. By B. B. Dayton, 
Distillation Products, Inc., Rochester, New York. 


Gas Analysis by Methods Depending on Thermal 
Conductivity. By E. R. Weaver, National Bu- 
reau of Standards, Washington, D. C. 


The Measurement of Radioactivity for Tracer Ap- 
plications. By A. Lancer, Westinghouse Re- 
search Laboratories, East Pittsburgh, Pennsyl- 
vania. 


Statistical Analysis. By J. SHerman, Philadelphia 
Naval Shipyard, Philadelphia, Pennsylvania. 


Author Index—Subject Index 
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COLEMA 

















Ralston Purina Company 
1704 Checkerboard Square 
St. Louis 2, Missouri 


ee ey 


34 West 4th Street 


Please send me your 28-page handbook on the care and 
feeding of laboratory animals (SP 4629). 


Neu! . - DIRECT READING: ACCURATE: CONVENIENT 


N AC pH METER 


Dual scale meter calibrated 0-8 and 6-14 for continuous, direct 
reading of pH or millivolts. One switch for scale selection. 

Unaffected by line 
. . fully protected from moisture and humidity. 


Accurate to 0.05 pH with proper technique. 
voltage variations . 
Instant reading . . . just flip the switch and the needle indicates 
the exact pH or millivolts. No annoying creep or oscillation. 
Complete stability 5 minutes after starting. Setting remain con- 
stant and reproducible over long periods without resetting or re- 
standardizing. 

Well protects the electrodes when 
The black plastic case is stain and corrosion proof. 


site te tera cara Stele eieacerem $195.00 
@ Write For Bulletin B-221 


Easy-to-operate—Easy-to-read. 
not in use. 


STANDARD SCIENTIFIC SUPPLY CORP. 
New York 12, N.Y. 











YEAR AFTER YEAR YOU CAN 
DEPEND ON “UNIFORMULA” 
LABORATORY CHOW 


Purina Laboratory Chow is made to 
give you uniformity of feeding results 
through several generations of labora- 
tory animals. Today you can feed the 
same “uniformula” Purina Laboratory 
Chow... made from fine ingredients 
exactly in the same formula as it was 
last year and the years before. See your 
nearest Purina Dealer and begin today 
feeding constant, dependable Purina 
Laboratory Chow. 
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RECENT HARPER TEXTS 
IN THE PHYSICAL SCIENCES 








FIRST PRINCIPLES OF ATOMIC PHYSICS 


By Ricuarp F. Humpureys, Formerly of Yale University 
and Rosert BERINGER, Yale University 





A new text, designed for students who will take but a single course in 
physies, or for a course following a survey of physical science. Within the 
framework of secondary school mathematics it is a solid and substantial 
text. Its purpose is to present in a concrete manner the intimate roles of 
experiment and theory in the development of current concepts in nuclear 
physics, and to develop atomie and nuclear models useful in explaining 
macrophysical phenomena. Topics of classical physics are included only 
where they are necessary in understanding atomic concepts. 390 pages. 
$4.50. 


TEXTBOOK OF CHEMISTRY, Revised Edition 


By ABert L. Exper, Director of Research, Corn Products Refining Company, 
Ewine C. Scorr and Frank A. KaAnpba, Syracuse University 


A thorough revision of the pioneer textbook in the teaching of chemistry 
from a modern point of view. Incorporating the findings of intensive war- 
time research, and completely reworked on the basis of widespread classroom 
use, it is one of the most teachable textbooks in its field. The authors have 
provided an abundance of problems, both solved and unsolved, study ques- 
tions for each chapter, and profuse illustrations. 758 pages. $4.50. 


LABORATORY MANUAL FOR GENERAL CHEMISTRY 


By ABert L. ELpDer, Ew1ne C. Scott, Frank A. Kanpa, and BENJAMIN P. Burtt 


The LABORATORY MANUAL has been thoroughly revised to accompany TEXT- 
BOOK OF CHEMISTRY. It is widely used both with this text and with other 
standard chemistry texts. Sixty-four laboratory experiments are provided. 
Carefully planned so that no two consecutive ones require the same special 
apparatus, the manual is well adapted for the use of multi-section courses. 
244 pages. $2.75. 


SEDIMENTARY ROCKS 


By F. J. Pettisoun, University of Chicago 


Published just a year ago, this distinguished volume in Harper’s Geoscience 
Series has quickly become the leading textbook for college courses in its field. 
‘<The plates are about the most beautiful illustrations that the reviewer has 
ever seen. This book is a milestone in the history of sedimentology and 
deserves to be acquired by any geologist regardless of his field of interest.’’ 
(The Journal of Geology.) 526 pages plus 40 plates. $7.50. 











HARPER & BROTHERS PUBLISHERS, 49 East 33d Street, New York 16, N. Y. 
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Ccble address “Nuclear” 


Wasakateg/ 


for every 


nuclear 
laboratory 





@ A basic necessity for every nuclear 
laboratory is a beta-gamma monitor- 
ing instrument for checking bench 
and desk tops and determining safe 
approach distances. The Nuclear 
Model 2610A portable provides 
your laboratory with dependable 
Protection against the harmful ef- 
fects of radioactive isotopes and 
-rays. You can make easy routine 
checks of every inch of your lab be- 
cause the 2610A is arranged for 
fingertip control. The removable 
probe snaps into the handle for con- 
venience. The proven circuit in a 
waterproof case gives you the reli- 
able monitoring you demand for 
complete laboratory safety. 


The 2610A is another of the many 
developments with which Nuclear 
engineers continually meet the 
ever increasing demands of nuclear 
science. 


SEND FOR 


ed 


COMPLETE 
CATALOG 





nuclear instRUMENT and 
CHEMICAL CORPORATION 


237 West Erie Street, 
Chicago 10, Ill, 











@ Complete 
“Packaged” 
Counting Sys- 
tems 


@ Scaling Units 
for Every Type 
of Radiation 
Counting 


@ Portable 
Count Rate 
Meters 


@ Health Mon- 
itoring Instru- 
ments for Person- 
nel Protection 


@ Glass Wall, 
Mica Window, 
and Windowless 
Counters 


@ Complete 
Line of Acces- 
sories for the 
Nuclear Labor- 
atory 


* 


nuclear 
PRECISION IN- 
STRUMENTATION 
FOR NUCLEAR 
MEASUREMENTS 





The standard work in its field for over 
a century ...a completely new edition 


at the beginning of the second century! 


Gray's Manual 
of Botany iste 


EDITION 


Revised by Merritt Lyndon Fernald, Fisher Professor of 
Natural History (Botany), Emeritus, Harvard University 


Rewritten almost entirely by the outstand- 
ing authority on the flora of Northeastern 
America, this manual is the most authorita- 
tive work on the flowering plants, ferns, and 
fern-allies ever prepared. Approximately 
8000 species and varieties of vascular 
plants and 1800 illustrations are included. 

1600 pages 


‘AMERICAN BOOK COMPANY 


PHOTOMICROGRAPHY 
with the new ViISICAM 


ECONOMICAL 
black & white 
and color 35- 
mm photomicrographs. 
















with roll film carrier or 
the ““SINGLE- 
SHOT” back. 


At leading scientific 
supply houses, or 
write direct io: 


ERB & GRAY. 


SPECIALISTS ervice 
SCIENTIFIC & OPTICAL to 
INSTRUMENTS 








854 So. Figueroa St. 
Los Angeles 14, Calif. 












cience 



































April 21, 1950, Vol. 111 SCIENCE 37 


ELSEVIER 


PUBLISHING COMPANY, INC. 
NEW YORK « AMSTERDAM 


Iu uvised and 
ORGANIC CHEMISTRY enlarged edition 


By PAUL KARRER, Professor of Organic Chemistry, Universtiy of Zurich 
Fourth revised and enlarged edition. 1950, 7x 10. 1000 pages. 24 tables. $8.50 


The new edition of this classical textbook has undergone far-reaching additions 
and revisions. New sections have been added and throughout the whole book the 
result of the most recent investigations have been incorporated. The English 
translation has been subjected to close scrutiny and many shortcomings of previous 
editions have been eradicated. In this way, one of the most popular books of 
organic chemistry is again available for teaching and reference. 

















METABOLISM AND FUNCTION 


A collection of papers dedicated to Professor Otto Meyerhof on his 65th birthday. 
Edited by D. NACHMANSOHN, Columbia University, New York 
1949. 710. VIII and 348 pp, 79 tables, 88 ill. $7.00 


An impressive array of friends, pupils, and colleagues of Otto Meyerhof all over 
the world have contributed papers on the physiology of muscle and nerve, inter- 
mediate metabolism, and drug action. The volume is thus a cross section of cur- 
rent trends in biochemistry and physiological chemistry by a group of authoritative 
investigators. 


ELASTOMERS AND PLASTOMERS 
Their Chemistry, Physics, and Technology 
Edited by R. HOUWINK, General Director of the Rubber Foundation, Delft. 


Volume III: TESTING AND ANALYSIS; TABULATION OF PROPERTIES 
1948, 7 x 10, 174 pp, 36 tables, 48 ill. $3.50 


Volume II: MANUFACTURE, PROPERTIES, AND APPLICATIONS 
1949, 7 x 10, XVI and 516 pp, 122 tables, 226 ill., $7.00 


VOLUME I: GENERAL THEORY (just published) 
1950, 7 x 10, XVI and 496 pp, 93 tables, 318 ill., $7.00 


COLLOID SCIENCE 


Edited by H. R. KRUYT, President of the Central National Council for Applied 
Scientific Research in The Netherlands, The Hague. 


Volume II: REVERSIBLE SYSTEMS—Macromolecular and Association Colloids 
1949, 7 x 10, 774 pp, 32 tables, 475 ill. $11.50 


ELSEVIER BOOK COMPANY, INC. 215 Fourth Avenue, New York 3, N. Y. 


Distributor for the Western Hemisphere. 
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NEW SIZES 





MULTI-SPEED 


MON O- DRUM 


SINGLE-DRUM KYMOGRAPH FOR 
LABORATORY AND INDUSTRY 


The famous MONO-DRUM (and Extension) are now available in sizes to give 
greater charting capacity—with drums 20” tall and 30” tall! 

ALL MONO-DRUMS HAVE ©@ extraordinary speed range 
speeds @  dial-set speed selector @ all-aluminum drum @_ powerful, 
sparkless, synchronous electric motor @ very few moving parts @ oil-less, 
lifetime bearings for all gears and shafts @ operate vertically or horizontally. 

Exceptional warranty: Complete exchange of any worn or damaged power- 
driven parts (except motor) without cost or obligation . . . regardless of age 
of MONO-DRUM. ial 

ALL MONO-DRUMS HAVE 22 geometrically spaced speeds (successive speed) 
ratio of 1.6 to 1). Range of drum speeds from 30 revolutions per minute to 2 
per day; surface speed from 240 mm/sec. to 0.01 mm/sec. 

EXTENSION for use with MONO-DRUM. Includes drum 6.25” diameter. 
Takes paper from 42” to 150” long. All-aluminum construction. Leveling and 
adjusting screws. Also with drums 20” and 30” tall. 


Prices (Net 30 days, FOB factory) 
No. MD-12 Standard MONO-DRUM with 12” tall 


@ 22 constant 





ALL-ELECTRIC 


‘ 
‘ 
' 
t 
ca 
/ 


wee een n wenn 











GORRELL & GORRELL e 


0 EAE Cee eee *$100.00 
No. MD-20 MONO-DRUM with 20” tall drum .... $130.00 
No. MD-30 MONO-DRUM with 30” tall drum .... $145.00 
No. EX-12 Extension with 12” tall drum ........ $ 45.00 
No. EX-20 Extension with 20” tall drum ........ $ 65.00 
No. EX-30 Extension with 30” tall drum ........ $ 75.00 


* After July 15, 1950, $109.00 


(All extensions with 33” horizontal rod. For longer rod in lieu 
of 33” rod, add $5.50 for 48” rod, add $6.60 for 60” rod.) 


WRITE TODAY FOR DETAILED LITERATURE ON 
MONODRUMS AND OTHER CHARTING APPARATUS. 


HAWORTH, NEW JERSEY € 

















“Until the first rocket lands on 

the MOON, this book is the next best thing to interplanetary flight 
- breathtakingly beautiful.”"—ROBERT A, HEINLEIN, Saturday 
Review. “Beauty and majesty 
such as man has never known... 
an education that can never be lost 
or undone.” — GERALD WENDT, 
\. Y. Herald Tribune. “A re- 
markably handsome book for the 
price . . . fascinating looking as 
well as fascinating reading.” — 
JOSEPH WOOD KRUTCH, The Na- 
Lavishly illustrated $3.95 





tion, 


wt CONGEST 
oF SPACE 


THE VIKING PRESS - 


Illustrations by 
CHESLEY BONESTELL 
Text by WILLY LEY 


18 East 48th Street - New York 17,N. Y. 
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DRUG RESEARCH 
AND DEVELOPMENT 


Edited by AUSTIN SMITH, M.D., Edi- 
tor, Journal, American Medical Associ- 
ation, and ARTHUR D. HERRICK, 
author of New Drugs 


IGHTEEN national authorities explain 

to you in practical detail precisely how 
the modern pharmaceutical is developed and 
marketed, from formulation through develop- 
ment to promotion. “Enthusiastically recom- 
mended.”—Am. J]. Medical Science. “Out- 
standing contribution.”—J.A.M.A. “Valu- 
able addition to library of every worker in 
field of medicinal chemistry and pharma- 
cology."—Chem. & Eng. News. 


At your bookstore or order directly 


Revere Publishing Co. 
15-A Trinity Place, New York 6 


Please ship copies DRUG RESEARCH 
AND DEVELOPMENT at $10 per copy. 
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Wiggers—Physiology in Health and Disease. 
New (Sth) edition. 1242 pages, 280 illustra- 
tions. $10.00 


Starling—Principles of Human Physiology. 
New (10th) edition. 1193 pages, 693 illus- 
trations, 4 in color. $10.00 


Schafer—Essentials of Histology. New (15th) 
edition. 655 pages, 662 illustrations, some in 
color. $6.50 


Quiring—Collateral Circulation. 142 pages, 61 
illustrations, 46 in color. $5.00 


Quiring—The Head, Neck and Trunk. 115 
pages, 103 illustrations. $2.75 


Quiring—The Fxtremities. 117 pages, 106 il- 
lustrations. $2.75 


Kraines—Therapy of the Neuroses and Psy- 
choses. Third edition. 642 pages. $6.50 


Marshall—Applied Medical Bacteriology. 340 
pages. Illustrated. $4.50 


Rogers—Inorganic Pharmaceutical Chemistry. 
Fourth edition. 704 pages. Illustrated. 
$10.00 


McCulloch — Disinfection and _ Sterilization. 
Second edition. 472 pages, 68 illustrations. 
$6.50 


Appleton—Bacterial Infection. New (4th) edi- 
tion. 644 pages, 108 illustrations, 5 plates, 4 
in color. $10.00 


Levinson and MacFate—Clinical Laboratory 
Diagnosis. Third edition. 971 pages, 192 il- 
lustrations, 15 plates, 7 in color. $10.00 


Simmons and Gentzkow—Laboratory Methods 
of the United States Army. Fifth edition. 
823 pages, 103 illustrations and 8 color plates. 
$7.50 


Cowdry—Textbook of Histology. Third edi- 
tion. 426 pages, 317 illustrations, 13 in color. 
$7.00 


Gathercoal and Wirth—Pharmacognosy. Sec- 
ond edition. 756 pages, 372 illustrations, 3 
plates in color. $10.00 


LEA & FEBIGER SCIENTIFIC PUBLICATIONS 


Washington Square L fb A & r = fe i G e a Philadelphia 6, Pa. 

































Gray—Anatomy of the Human Body. Twenty- 
fifth edition. 1478 pages, 7” x 10”, 1263 il- 
lustrations mostly in color. $14.00 


Kuntz—Text-book of Neuro-Anatomy. New 
(Sth) edition. 524 pages, 331 illustrations. 
$8.00 


Buchanan—Functional Neuro-Anatomy. 242 
pages, 7” x 10”, 199 illustrations, 19 in color. 
$6.50 


Faust—Human Helminthology. New (3rd) 
edition. 744 pages, 313 illustrations. $10.00 


Craig—Laboratory Diagnosis of Protozoan Dis- 
eases. Second edition. 384 pages, 56 illus- 
trations, 7 in color. $6.50 


Craig and Faust—Clinical Parasitology. Fourth 
edition. 871 pages, 305 illustrations, 4 plates 
in color. $10.00 


Hartman and Brownell—The Adrenal Gland. 
New. 581 pages, 72 illustrations. $12.00 


Kendall—Microscopic Anatomy of Vertebrates. 
Third edition. 354 pages, 225 illustrations. 
$6.00 


Frohman—Brief Psychotherapy. 265 pages. 
$4.00 


Boyd—IJntroduction to Medical Science. Third 
edition. 366 pages, 125 illustrations and 1 
plate in color. $3.50 


Chandler—Evergreen Orchards. New. 452 
pages, 66 illustrations. $6.00 


Chandler—Deciduous Orchards. 438 pages, 
109 illustrations. $4.50 


McDougall—Plant Ecology. Fourth edition. 
234 pages, 118 illustrations. $4.00 


Knott—Vegetable Growing. Fourth edition. 
314 pages, 81 illustrations. $4.00 


Talbert—General Horticulture. 452 pages, 129 
illustrations. $4.00 
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Pure Water— Sterile to the Last Drop 


RK 
Cth Kyflex Adil Pows.oblee-heals 





p.. 3 
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Pour-O-Vacs give you-a vacuum closure for 
sterile water—a positive technique for keeping 
fluids sterile during long periods of storage. 
THE Pour-O-Vac SEAL is a scientifically de- 
signed closure consisting of a heat-resistant 
rubber collar which fits over giass container. 
Phenolic cap which fits over this collar effects a 
vacuum seal when depressed, protecting flask and 
contents from contamination. 

Where water is drawn off continually from a 

water sterilizer into pitchers and basins covered 
by metallic caps or drapes and handled care- 
lessly, it may be quickly rendered unsterile. With 
the use of Pour-O-Vac, water can be poured 
from containers without danger of contamina- 
tion because tip of collar is sterile. Finger con- 
tact is eliminated. 
Pour-O-Vac SEALS can be sterilized repeatedly 
and used throughout an exceptionally long life. 
They fit 500, 1000, 2000, and 3000 ml. Fenwal 
Containers. 

An ideal combination for the preparation, 
handling and storage of water is a Castle Reflux 
Still and a supply of Fenwal flasks and Pour-O- 
Vac SEALS. 





cap is placed loosely over cover during sterilization. R., Pressing 
cap effects vacuum seal. 





Cross section of Pour-O-Vac before and after pressing cap showing 
how vacuum-tight closure is effected. 


Available through all 
authorized Castle dealers 
or write Wilmot Castle Co., 
1212 University Avenue, 
Rochester 7, N. Y. 


BACTERIOLOGICAL APPARATUS 











PHYTOCHEMISTRY 


Carl Wehmer 
DIE PFLANZENSTOFFE 


Botanisch-systematisch bearbeitet. Be- 
standteile und Zusammensetzung der 
einzelnen Pflanzen und deren Produkte. 
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Enis 











2d ed. 1929-1935. 


Ann Arbor 


3 vols. (1,755 p.) 


Price $45.00 


J. W. EDWARDS 
Michigan 




















OFFERED for sale 


BERICHTE wu. d. GESAMTE PHYSIOLO- 
GIE. Vols. 1-131 (1920-43), cloth $1,680 
BIOCHEMICAL JOURNAL. Vols. 21-43 
(1927-48), wrappers $280 
CURTIS: the Botanical Mag. or Flower Garden 
displayed. Vols. 1-48 (1787-1820), with 
2272 col’d plates, old calf $280 
FARADAY SOCIETY TRANSACTIONS. 
Vols. 31-43 (1935-47), buckram (one vol. 
wrappers) $252 
OPHTHALMOLOGICAL SOCIETY OF THE 
U.K., Transactions. Vols. 1-44 (1881-1934), 
cloth $238 
ROYAL SOCIETY PHILOS. TRANSAC- 
TIONS. 1884-1930, being the Original 
Series and Series A, Vols. 175-229 (lacks 
221), cloth $322 
—Series B, Vols. 178-205 (1887-1914), cloth 
224 


SEISMOLOGICAL TRANSACTIONS OF 
APAN. Complete set, with its continuation, 
Seismol. Journal of Japan, also complete. 
1880-95, cloth $140 
ZENTRALBLATT f. d. GES. NEUROLOGIE 
u. PSYCHIATRIE. Vols. 25-97 (1921-40); 
52 vols. in cloth, rest wrappers. (Vol 94 
lacks Nos. 6-12) $560 


Details of these and many other journals, and 
books, are given in our Cat. 647 free upon 
request. 


HEFFER & SONS LIMITED 


BOOKSELLERS, CAMBRIDGE, ENGLAND 
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Announcing for 1950 
JERZY NEYMAN, University of California, Berkeley 
First Course in Probability and Statistics 


This brilliant work by an outstanding theoretical statistician presents the basic concepts of 
modern statistical theory on an elementary level. It provides sufficient material for a one- 
semester course for the following types of students: those who want to take a course in mathe- 
matical statistics for purposes of general education and who know no calculus; prospective fu- 
ture mathematical statisticians; and those who are specializing in experimental sciences requir- 
ing a knowledge of the statistics of probability. To be published in May 





WALTER S. DYER 
A Practical Survey of Chemistry, Revised Edition 


Revised by MANFRED E. MUELLER, City College of San Francisco e 


This text will prove especially useful for courses stressing the applications of chemistry to daily 
life. In this thorough’ reorganization, material on atomic theory, symbols, and equations is 
placed near the beginning; there is a more extensive treatment of halogens, two new chapters on 
nuclear chemistry, and one on electrochemistry, aluminum and magnesium. To be published in 
May 


Just Published 


PIERCE W. SELWOOD, Northwestern University 
General Chemistry 














) Highly selective in its choice of topics, this new text will prove suitable either for the terminal 
course or as a new approach to general chemistry for those students who may take further 
; courses. Approximately equal emphasis is given to inorganic and organic chemistry and bio- 
5 chemical material is included wherever possible. 1950 681 pages $4.60 

EXPERIMENTS IN GENERAL CHEMISTRY, a laboratory manual with twenty-nine as- 
? signments and thirty-seven drawings, will be ready in April. Probable price $1.40 

2 

; "e - rye 1 

' | Leader in the Field 

1 : 

) HARRY J. FULLER and OSWALD TIPPO, University of Illinois , 

h 

College Botany 

? Widely adopted since its publication last spring, this text for the full-year course in gen- 
) eral botany has been highly praised for the way in which it incorporates all the important 
; recent discoveries in the field of plant science, for its well-rounded treatment, and hun- 
; : dreds of striking illustrations. Particular stress is given to physiology, phylogeny, and the eco- 
nomic uses of plants. 1949 993 pages $5.75 





HENRY HOLT AND COMPANY 257 Fourth Avenue, New York 10 
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Illustrated is one of several centrifuges 
refrigerated by Sub-Zero Freezer Co., and 
now in use at the University of Wisconsin. 
A partial list of the many institutions now 
using centrifuges refrigerated by Sub-Zero 
includes: Enzyme Institute, Univ. of Wis.; 








Your CENTRIFUGE 
REFRIGERATED 


Economically—Without Delay 


Here’s a new service designed to save 
money and time in providing refrigerated 
centrifuges in research laboratories. The 
centrifuge now being used in your labora- 
tory will be enclosed in a modern, enamel- 
finished aluminum cabinet, and refrigerated 
with an efficient cooling unit. Priced to eut 
hundreds of dollars off the usual price of a 
refrigerated centrifuge. You ship your cen- 
trifuge to our plant . . . we will return it 
in a surprisingly short time, completely re- 
frigerated. Write for additional informa- 
tion on this service and other special appli- 
cations. 


McArdle Memorial, Univ. of Wis.; Dept. of 
Radio Biology and Biophysics, Univ. of Chi- 
cago; Medical Center, Univ. of Colorado; 
Belleview Medical Center, New York; Ar- 
gonne National Lab., Chicago; Univ. of Illi- 
nois; Jefferson Medical College, Philadelphia. 


SUB-ZERO FREEZER CO., INC. 


MADISON, WISCONSIN, U.S.A. 

















Wipemubtouis, uc Le 













Contributions by 


Richard P. McKeon 
Lynn Thorndike 

Max Black 

Ernest Nagel 

Philip E. LeCorbeiller 
Farrington Daniels 
Owsei Temkin 
William F, Ogburn 


Sui ence 


oe Gri ization 


Edited by Robert C. Stauffer 
Eight essays on the relation between advances 
in science and the larger aspects of ciyiliza- 
tion in general. The eminence of the con- 
tributors is sufficient to make this book 
worthy of attention. 

225 pages, December, 1949. $2.50 











Order from your beok store or trom 


UNIVERSITY OF WISCONSIN PRESS, 811 State Street, Madison 5 

















AMINO ACIDS 
and PROTEINS 


Cold Spring Harbor Symposia on 
Quantitative Biology 


Volume XIV (1949), 232 quarto 


pages, 10 plates and numerous 
figures 


Authoritative reviews of many aspects of recent 
investigations of amino acids and proteins, presented 
in 22 papers and edited discussions. Subjects con- 
sidered are fractionation of proteins, protein hydrol- 
ysis, amino acid analysis, structure of proteins, me- 
tabolism and synthesis of amino acids and proteins. 
Table of contents sent on request. 

Previous volumes still available: XI (1946), Hered- 
ity and Variation in Microorganisms; XII (1947), 
Nucleic Acids and Nucleoproteins; XIII (1948), Bio- 
logical Applications of Tracer Elements. 


Price per volume: $7.00 
(postage extra; domestic 25¢, foreign 50¢). 


BIOLOGICAL LABORATORY 
Cold Spring Harbor, New York 
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for asound 
science background 


GENERAL CHEMISTRY 


Albert W. Laubengayer, Cornell University 


Paving the way for further study of the sciences, this basic text emphasizes modern concepts of 
bonding and includes structural discussions based upon data now available for inorganic as well as 
organic substances. 528 pages, $4.25. An accompanying LABORATORY MANUAL contains 
experiments and 336 problems. 229 pages, $2.25. 


PHYSICS IN THE MODERN WORLD 


Henry Semat, College of the City of New York 


A thorough basic principles text for the non-science student. Contains historical material, ques- 
tions, exercises and worked examples. 434 pages, $5.00 


INTRODUCTION TO ATOMIC 
PHYSICS 


Henry Semat 


A revised edition of a standard text presenting the experimental basis of our present ideas of the 
structure of the atom. Diagrams and illustrations. 412 pages, $4.50 


FUNDAMENTALS OF PHYSICS 


Henry Semat 


Designed for the first-year student, this text is provided with large numbers of illustrations, ex- 
amples and graded problems. 593 pages, $4.25 


THE SCIENCE OF CHANCE: 


From Probability to Statistics 


Horace C. Levinson 


In simple, nontechnical language, this book makes accessible the basic ideas of the theory of chance 
or probability and the science of statistics. Special attention is given to good and bad statistics, 
methods of distinction, and their practical applications to business. 348 pages, $2.00 

















Rin ak art & Cc 0 232 madison avenue, new york, 16 
ca 
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COMPACT, SIMPLE, ACCURATE |! 





pH, CHLORINE 
and PHOSPHATE 
DETERMINATIONS 




















TAYLOR 
COMPARATORS 


Illustrated is the Taylor Model T-O, pH Comparator, 


All pH and many other 
base. In making a 


basic set of the Taylor Line. 
slides may be used on the one 
determination, the prepared 
sample is placed in the center 
tube in the base. The slide is 
moved across until the colors 
match, and... 


EASY TO READ 
ASSURED ACCURACY 


The entire determination with a 
Taylor Comparator should take no more than 2 minutes even 
for an inexperienced operator. Since the complete set of 
color standards necessary for any one determination is en- 
closed in the durable molded plastic slide, the difficulties of 
handling and_ keeping track of fragile, single standards is 
eliminated. Continuing accuracy is assured by an unlimited 
— against fading on all Taylor Liquid Color Standards. 
aylor sets are light, durable and low in cost. 


FREE 





— A BOOK YOU’LL VALUE 
Theory and application of 
pH, Chlorine and Phosphate 
Control in 34 modern indus- 
tries. Detailed information 
and illustrations of Taylor 
sets. Write for your copy 
today—see your dealer for 
Taylor equipment. 

AND 


W. A. TAYLOR “s: 


416 RODGERS FORGE RD. » BALTIMORE-4, MD 






















THE YEAST CELL 


Its Genetics and Cytology 


by Carl C. Lindegren 
Chairman, Department of Microbiology 
Southern Illinois University 


CONTENTS: Important Yeasts and their Life 
Cycles * Cultivated Yeasts + Sporulation + Staining 
Techniques « Cytology » Storage of Reserves « In- 
duction of Dormancy and Conditions for Reactiva- 
tion * Techniques for Microdissection « Preserva- 
tions of Cultures « Hybridization » Genetieal Char- 
acters * Comparison of Sexual Reproduction in 
Yeasts and Other Microorganisms + Segregation, 
Variation and Recombination « Variation in Growth 
and Fermentative Capacity + Depletion Mutation « 
Back Mutation and Progressive Mutation « Devel- 
opment of Fertile Breeding Stocks + Regular Men- 
delian Inheritance « Irregular Ratios « Effect of 
Medium on Apparent Vitamin Synthesizing De- 
ficiencies *« Chromosome Maps « The Bearing of the 
Data from Yeast Genetics on the Current Concept 
of the Gene. 


384 pages—lllustrated—Price $7.00 


EDUCATIONAL PUBLISHERS, Inc. 


St. Louis, Mo. 


122 N. Seventh St. 

















HIGH VACUUM PUMPS 
for LABORATORY PROCESSING 


























fren the process 
in your laboratory 
. if you need vacuum 

in distillation, drying, 
extraction, evaporation, 
impregnation, concentra- 
tion . - Stokes high 
vacuum MICROVAC 
pumps provide the low 
pressures required for ef- 
ficient processing. Stokes 
MICROVAC Pumps as- 
sure maximum efficiency 
of all vacuum equipment. 
And, Stokes McLeod 
gages for high vacuum 
measurement meet the 
need for faster, more ac- 
curate readings in high 


































You will vacuum practice. 
want this Send your problems 


in high vacuum to Stokes 
for analysis . . . there is 
no obligation. 














charts, etc. 
F. J. STOKES MACHINE CO. 
5958 TABOR ROAD 


PHILADELPHIA 20, PA. 





F.J.STOKES MACHINE COMPANY 
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Give point to your lectures with the 
PROJECTION 


| ~Edti('7? POINTER 









The perfect precision pointer for the lecturer who requires 
a sharply defined arrow-image which clearly indicates the 
specific point of discussion, at greater projection distances. 


° Uses standard, readily-available, easily replaceable 32 candle-power, low- 
voltage automotive lamp. 

¢ Operates on ordinary house current, 115 Volt AC, with transformer built 
into DELUXE, permanent carrying case. Complete unit Underwriters’ approved. 

¢ Made from precision, lathe-machined, light-weight metals, completely 
anodized. Perfectly hand-balanced with feather-touch momentary switch. 

° Aspheric, highest-efficiency optical system, projecting a crisp, sharp, intensely 
brilliant arrow on the screen for extra-long projection throw. 

° Helical, micro-focusing ground and polished objective. 

© Supplied with full 25 feet of detachable line cord—all contained in solid 
wood-framed leatherette-lined fitted instrument case. 


e | 50 complete wi ine 
Manufactured by Ett) Ve @ OPTICAL co., INC. ‘49 =a paler 


















a LIST PRICE and carrying case. 
200 North Water St., Peekskill, N. Y. ; 
° FOR: 
ELECTRONICALLY REGULATED This tested Seeuicat FOUN. 









STABLE | ; | 
DEPENDABLE LABORATORY REM ware 


Pere POWER SUPPLIES months’-old 
ers. =a RUST, DIRT, GREASE 
| like magic! 














= ee 


ALCONOX WALLS, FLOORS 
The accepted fast-acting Cleanser SEND FOR 


BENCH @ INPUT: 105 to 125 VAC, 50-60 cy | ... works like magic—fast, easy, free Sample — today 
efficient—without tiresome rub- 


— © OUTPUT #1: 200 to 325 Volts DC at bing or scrubbing! Cleans and 


° 100 ma regulated edad é ie: Sonne 
WIDTH 14” pany rightens in a jiffy. 
DEPTH 6” @ OUTPUT #2: 6.3 Volts AC CT at 3A and labor. Works in hard or soft 


HEIGHT 8” unregulated : 
water, hot or cold. You simply 
seein © RIPPLE OUTPUT: Less than 10 milli | | 23h and rinse. Leaves no film or 


volts rms F nee ful 
For complete information write for Bulletin s | Streaks. Economical—a spoon 
makes a gallon. Dept. $4 


LAMBDA ELECTRONICS ALCONOX, INC. 


. e 61 Cornelison Ave. 
CORONA NEW YORK Jersey City 4, N. J. 
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Clinical Diagnostic 
Research Is Newest Use Of 
Compact Electrophoresis 
Apparatus 


Electrophoresis, the migration of dissolved or 
suspended particles in an electric field, was first 
observed in 1808. Medical application of the 
phenomenon was limited until 1937, when 
Tiselius announced his adaptation of the current 
electrophoresis apparatus. Since then, consider- 
able research has been conducted by Longworth, 
MacInnes, Moore, Stern and others. 


Despite the efforts of these scientists, progress 
was limited by the cumbersome, expensive equip- 
ment then in use. However, in the last three 
years, a simple, inexpensive, easily installed 
Tiselius electrophoresis apparatus has been made 
commercially available by The Perkin-Elmer 
Corporation. This instrument is the most com- 
pact electrophoresis apparatus ever made. 





s= 


The Perkin-Elmer Electrophoresis 
Apparatus is inexpensive and occupies 


far less laboratory space than other models. 


The use of this instrument at leading medical 
research centers has brought electrophoresis to 
the foreground as a potential clinical tool for 
diagnosis. It is important in various diseases 
where the protein content of the blood serum 
follows a set pattern. If such patterns could be 
established, the apparatus would perform a vital 
function in every hospital. 


At present, the most important application of 
electrophoresis is the analysis of naturally oc- 
curring mixtures of colloids—proteins, polysac- 
charides, and nucleic acids . . . often the only 
possible method for the quantitative analysis of 
such mixtures. 


—digested from The PERKIN-ELMER IN- 
STRUMENT NEWS, Winter, 1950. (If you 
are not receiving this quarterly publication on 
electro-optical instrumentation regularly, we 
will be pleased to add your name to the mail- 
ing list.) 


THE PERKIN-ELMER CORPORATION 
GLENBROOK, CONN. 

Leading manufacturers of Infrared Spectrometers, Con- 

tinuous Infrared Analyzer, Universal Monochromator, 


Flame Photometer, 
DG. 


on Tiselius Electrophoresis Apparatus, 
Amplifiers, and other electro-optical instruments 
for analysis and research. 





















THE [HANDIEST| SET EVER MADE 





OHAUS LABORATORY WEIGHTS 


In New, Modern 
Clear-View Plastic Case 


50 gram to 10 mg., complete 2 5 
with Stainless Steel Forceps $ . 

Perfect for School and Industrial Use. 

Write for name of nearest laboratory supply dealer. 


OHAUS SCALE CORPORATION 
10 Hobson Street, Newark 8, N. J. 


Laboratory Scale and Weight Specialists Since 1907 


per 
set 

















THE FRANZ 
KYMOGRAPH TIME-MARKER 








@ HAS A WIDE RANGE IN ONE UNIT 


(0.2 sec. to 60 sec. divisions) 


@ REQUIRES NO ADJUSTING WHEN 
CHART SPEED IS CHANGED 


@ YIELDS THE FINEST READABLE DIVISIONS 
AT ALL CHART SPEEDS 

@ TRACES AN INSTRUMENT-LIKE SCALE, 
NOT A HIEROGLYPH 

@ INDUCES NEATNESS IN STUDENT’S WORK 

@ IS ACCURATE, CONVENIENT, DEPENDABLE 


@ OPERATES FROM ELECTRIC LIGHT CIRCUIT 
(110 volt 60 cycle A.C.) 


Price complete in carrying case, for soot-writing 
type $20.00; for ink-writing type $25.00. 
Order from 
FRANZ MFG. CO., INC. 
New Haven 11, Conn. 
Literature Available 
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Better Bone Sections ... In Less Time 


Eberbach BONE DECALCIFIER 


By applying the principle of electrolysis, 
this convenient and time- -saving device re- ] 
duces to hours—rather than days—the de- 
calcification of bone for histologic section- 
ing. The bone to be processed is suspended 
by a platinum wire to become the anode of 
an electrolytic cell, while another platinum 
wire serves as the cathode. As direct cur- 
rent from the power unit passes through 
the cell, calcium ions are freed from the 
matrix of the bone with minimal damage to 
the soft tissues. Write for additional in- 
formation. 

No. 28-712 Eberbach Bone Decalcifier, com- 
plete but without electrodes, including 
decalcifying cell and power unit $95.00 

No. 28-715 Platinum electrodes for Eber- 
bach Bone Decalcifier (approximately) 


$16.50 


- 
ans E. MAcHLeTt & SON 


ESTABLISHED 1897 











Laboratory APPARATUS + SUPPLIES + CHEMICALS 


| 220 East 23rd STREET‘ NEw York 10, N.Y. 


NOW AVAILABLE. —s [pHotovoLt 


@ Beckman Differential Thermometers Electronic Photometer 
@ Anscheutz Precision Thermometers Mod. 512 with Photo-Multiplier 

















@ Calorimeter Precision Thermometers 
@ Electrical Contact Thermometers 
@ Thermo-Regulators 


@ Porcelain Scale Thermometers 
(subdivided up to 0.01°C) 


@ Engraved Stem Thermometers 
(subdivided up to 0.01°C) 


@ Precision Level Vials 
@ Sensitive Micro-Mercury Switches 
@ Special Glass Apparatus, to order 





Special Thermometers made to exacting specifi- 
cations according to accuracy requirements of Na- 


tional Bureau of Standards. microphotom etric histo- 


All Thermometers and special glass apparatus are ° 
made by master-craftsmen with long years of ex- chemistr y an dc x tolo g y 


perience in the Art and are unconditionally guaran- by absorption measurements under the microscope 
teed as to workmanship and quality. 
Write for Bulletins #316 and 810 
SCIENT 
| >» KAHL suena: PHOTOVOLT CORP. 


Eastern R G. - ence CO. * 
30 W 3d St. 12 EL CAJON (SAN DIEGO), CALIF. 95 Madison Ave. New Vork 16, N. Y. 
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CUSTOM MADE 


TOOL FOR THE ANALYSIS 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


THE CONTROL OF PRODUCTION OF 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87th STREET 
NEW YORK, N. Y. 


KLETT 
ELECTROPHORESIS 








1 2 + 











STUDENT MODEL #461 
RESEARCH MODEL. #463-D 
CONSTANT-CURRENT #480 


Hundreds of Electrodyne stimu- 
lators are now used for physiologi- 
cal and pharmacological research 
and student instruction. Many in- 
dustrial pharmaceutical labora- 
tories use the model 461 for testing 
nerve reactions to anesthetics. Spe- 
cifications SC-2 and prices on re- 
quest. Prompt delivery. 


THE ELECTRODYNE Co. 


32 Oliver Street, Boston 10, Massachusetts 














ELECTROENCEPHALOGRAPHS 


GARCEAU 
; Used In 














= Argentina . . . Brazil . . . Chile 

2 . .. Guatemala... Peru... 

Cuba . . . Colombia . . . Mexico 

... Canada... Ceylon... Ice- 

land... Natal... France... 

Italy ... Belgium . . . Czecho- 

slovakia . . . Hungary . . . Po- 

t land . . . Trieste ae — 

2 ~«- Spein... india... Alm 

oe Sees Se le. . ny .- . USER 

9 in . . . New Zealand . . . Orange 

: Free State . . . Union of South 

Africa . . . Indochina . . . Turkey .. . Switzerland... 

Malta . .. Holland . .. Panama... Venezuela... 
England . . . and in 40 


States of the U.S.A. 


NO BATTERIES 
A.C. OPERATED 
INKLESS 
WRITING 
REQUIRE 
NO SHIELDING 
SHIPPED 
READY TO RUN 
PROMPT 
DELIVERY 
Eight-channel Garceau 


EEG Dimensions: 26 
x 19 x 40 in. 





Write for literature. 


ELECTRO-MEDICAL LABORATORY, INC. 
HOLLISTON, MASSACHUSETTS, U.S.A. 
Pioneer manufacturers of the electroencephalograph 
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STATHAM 
Manometer and Control Unit 





EKG 
or 
—| Recorder 














Illustrated above is a complete system for the re- 
cording of rapid pressure fluctuations in the ranges 
encountered in physiological research. We invite 
you to contact us for details of the Statham un- 
bonded strain gage manometer. 





SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif. 





























“VITAMIN FREE” 


CASEIN HYDROLYSATE 


For Microbiological Procedures 
and 
Vitamin Assays 
ed 


® Riboflavin a> 


® Pantothenic 


Acid 
@ Folic Acid = el © Niacin 


® Biotin 





Uniform—Pre-tested—De pendable 


Available As ACID Or ENZYMATIC 
Hydrolysates 


Low “Blanks” High “Maximum Acid” 
WRITE FOR CATALOGUE +S 782 
NUTRITIONAL BIOCHEMICALS CORP. 


CLEVELAND 5, OHIO | 








| 


| 





BECKMAN 
seutomatic 
TITRATOR 


Once the technician has filled the burette and placed the 

sample in the beaker, this new titrator takes over—from 

there to the flashing of a signal light indicating that 

titration is completed! Consider just the major advan- 

tages of this: 

& It releases the technician during titration, enabling him to 
perform other operations such as preparing samples, or cal- 
culating results. 


runs your 
titrations 
for you! 


| b It eliminates the fatigue caused by close observation required 


in manual procedures. 


> It gives objective, accurate, reproducible 
eliminates errors due to personal factors. 


results 


& It provides time-saving conveniences for sample handling. 


| Complete descriptive bulletins, detailing other advantages 


and giving full specifications, are available. Simply fill in 


| the coupon below and one will be sent you by return mail. 


The WILL model number is 27291 and the price only 


$650.00. 
MAIL THIS COUPON TODAY 


WILL CORPORATION, Dept. S-5, Rochester 3, N. Y. 
(or nearest branch—see addresses at bottom) 


Please send complete descriptive bulletin on your model 27291, 
the new Beckman Automatic Titrator, to: 


NAME ... 
TITLE 


Rochester 3, N.Y. . . . Will Corporation 
New York 12, N.Y... . Will Corporation . 
Buffalo 5, N.Y. Buffalo Apparatus Corp. 

Atlanta 3, Ga. . Southern Scientific Co. | 
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Personnel Placement 


The Market Place 








POSITIONS WANTED 


BOOKS 





with wide industrial research 


Academic position desired by Ph.D. 
food field. Publications and 


and administrative experience in 











patents. Qualified to teach food chemistry and technology. bio- 
chemistry, elementary organic. Several years teaching experience, 
30x 112, SCIENCE. xX 
Bacteriologist: M.S. Minor in organic chemistry. Desires posi- 
ion — ing about June 15th. Prefer east coast. 30x 102, 
SCIENCE. 4/21 
Biochemist; Ph.D.; three years, director of research in chemistry, 


large indus trial company; prefers industrial position with emphas sis 
on fundamental research or academic position with opportunities 
for teaching and research; for further information, please write 
Burneice Tearson: 





Biochemist (formerly radio engineer). Several years experience 
teaching, research, writing for Chemical Abstracts (six languages). 
Expects Ph.D. June 1951. Seeks interesting position in New York 
te ae beginning June or September 1950. Box 115, SCI- 


vy . < 


Medical Bureau, Palmolive Building, Chicago. X | 


WANTED TO PURCHASE: 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and domestic 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER J. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


The SHRUNKEN MOON | 


By J. E. SPURR 
207 pages * 36 text figures - 
BUSINESS PRESS - 








Price $4.00 


Lancaster, Penna. 











Botanist, Ph.D., woman with three years industrial experience, six 
years teaching. General Botany, Taxonomy, Mycology, Micro- 
biology. Minimum $4,000. Northeastern U. S. preferred. Box 
113, SCIENCE. xX 


Botanist: Ph.D. Four years college teaching botany and biology 
in state universities. Desires teaching and/or research position in 
anatomy, histology, or morphology. Box 116, SCIENCE. 








Send us your Lists o ti 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale 
Complete libraries; sets and runs; and single titles are wanted 
Also please send us your want lists. 


STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 





Clinical Biochemist: 


M.D., age 31; 
and biochemistry. 


Active research 


training in internal medicine 
in metabolic-endocrine dis- 


orders. Desires position as director of biochemical laboratory, 
teaching Lo and opportunity for clinical investigation. Box 
111, SCI CE. 4/28 | 





Geologist-Geophysicist, Ph.D., European trained, Mid-thirties, con- 
sulting experience in oil- ee also teaching, seeks university 
position. Box 108, SCIENCE 4/21 


Microbe Hunter: Woman, M.T., B.A. zoology, M.A. bacteriology. 
Technical and teaching experience college, hospital, public health. 
Desires teaching, supervisory or diagnostic position, opportunity 
for research. Available June 15. Box 103, SCIENCE. 4/28 


Pharmacologist: Candidate for Ph.D. August 1950. Desire posi- 
tion teaching with research. Box 110, SCIENCE. x 














Psychologist, experienced clinician and personnel consultant, com- | 


petent to teach clinical, abnormal, physiological, genetic, social 
sciences, with enthusiasm for teaching s well as research, desires 
teaching appointment. Box 119, SCIENCE. xX 





Research Assistant: M.S. physiology pending. Several years ex- 
perience in biological laboratories. Practical experience in radio- 
activity in physiology. Box 114, SCIENCE. 





Technical information specialist: Graduate organic chemists, ex- 
perienced in abstracting, report writing, compiling bibliographies, 
locating technical information. Laboratory experience in plastics, 
pharmaceuticals. Read German, French. Prefer West Coast. 
Box 117, SCIENCE. 5/5, 5/19 





POSITIONS OPEN 


— YOUR PERIODICALS — 


We need Complete Sets, Runs. Volumes and Single numbers. 

CASH IN on your periodical accumulations NOW! 
COLLEGE LIBRARY SERVICE @ Dept. A, Box 311, N. Y. 3 

——e = Also send us your list of wants 


0 U T . 0 F ‘i P R I N T books supplied. All sub- 


jects, all languages. Also imcomplete sets completed, genealogies 
and town histories, all magazine back numbers, etc. Send us your 
list of book-wants—no obligation. We report quickly. Lowest 
prices. 











and HARD-TO-FIND 


(We also supply all current books at bookstore 
prices postpaid) 
AMERICAN LIBRARY SERVICE 
117 West 48th St., Dept. 222, New York 19, N. Y. 


P.S. We also buy books and magazines. Send us your list. 





BOTANICAL LIBRARY FOR SALE: The library of the late 
Alfred Rehder, containing 98 shelf-feet of books, periodicals, and 
pamphlets. Price $1800. Catalogue on request. GERHARD 
REHDER, 62 Orchard Street, Jamaica Plain 30, Mass. R 4/21 





Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us jists and_ description of periodical files you are willing to sell 
at high market prices. J. S. CANNER AND COMPANY, 909 
Boyston Street, Boston 15, Eien ten tf 





The Defence Research Board of Canada offers five appointments 
for operational research on problems of defence at initial salaries 
of $2,580 to $6,300 dependent on qualifications. First appointment 
for one year, subsequently by three-year terms. Superannuation 
provisions. Applicants with post- graduate training in applied 
mathematics and mathemaiical statistics, biology, physical sci- 
ence, economics or engineering may obtain further information 
from: Director Research Personnel, Defence Research Board, 
Ottawa, Ontario, Canada. 4/7-28 





Positions Open: 

(a) Physician to direct clinical investigation; one of leading com- 
panies in the pharmaceutical field; staff of outstanding researchers ; 
preferably one with experience in metabolic research; East. (b) 
Pharmaceutical chemist to direct pharmaceutical research depart- 
ment, 
direct department placing pharmaceutical products in final form 
for market. 
hospital; administrative ability with background in one of sciences; 
preferably chemistry, required; $5000— —— (d) Clinical Pr 
chologist; medical center; South. (e) Young man with Ph.D. 
biology to teach freshman course in biology and semester ee 
to seniors in biochemistry; eastern university; rank: professor; 
year’s appointment commencing September. (£) Pharmacologist; 
duties consist of establishing and administering clinical research 
programs on new products; Pacific Coast. S4-4 Burneice Larson, 


Medical Bureau, Palmolive Building, Chicago. x 


biological manufacturing company; should be qualified to | 


(c) Assistant director of laboratories; 300-bed general | 


> 





MAMMARY TUMORS IN MICE 


VIII +223 pages, 7'%x10% inches, 
double column, illustrated, clothbound 


Reproduced, new price $3.50 
(to AAAS members $3.00) 


This symposium volume of the AAAS has, dur- 
ing the five years since its publication, attracted i in- 
creased attention. After having been reported out 
of print for some time, the volume is again avail- 
able. It contains 12 papers, contributed by mem- 
bers of the National Cancer Institute. Send re- 
mittance with order to AAAS Publications, 1515 
Massachusetts Ave., N.W., Washington 5, D. C. 


for AAAS SYMPOSIUM and other PUBLICATIONS 
See page 16, April 14th issue. aasmme! 
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The Market Place 


The Market Place 








PROFESSIONAL SERVICES 








Since 1885 


ALBERT 
TEACHERS 


25 E. Jackson Bivd., Chicago 4, Ill. 
MEMBER NATA 
Reliable and Discriminating 
Service to Colleges and Uni- 
versities of the Nation and 

their Personnel. 


AGENCY 
and COLLEGE 
BUREAU 














© Amino Acids 
® Proteins 
® Vitamins 


AMERICAN S2"oitzy""3, co", 
COLLEGE «=r those “trained in the different 
BUREAU 


fields of Science. The positions 
range from instructorships to heads 
28 E. Jackson Bivd. 
Chicago 4, fil. 


Microbiologic Assay 


SHANKMAN LABORATORIES 
2023 S. Santa Fe, L. A. 21, calit. | 














of departments. 


Our service is nation-wide. 














SUPPLIES AND EQUIPMENT 








Apparatus for simplified 


MICROELECTROPHORETIC TECHNIQUE 
according to E. L. DURRUM M.D. 
Abstracts 115th Meeting A.C.S. 
March-April 1949 p. 22C 

for Colleges, Hospitals, Clinics, Physicians—in- 
cluding instructions and illustrative examples 
for separation and identification of mixtures of 
amino acids, peptids, proteins in minute speci- 
mens of biological and other fluids. Price $16.50 


DIOPTRIC ENGINEERING LABORATORIES 
47 West 56th St. New York 19 sam! 











All Amino Acids (natural, synthetic, unnatural). 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. — a 

1 est t treet, 
BIOS LABORATORIES, INC. 37, Wet Soth Strect, 


LABORATORY ANIMALS «— 

















TELL ics a -—s STORY to the more than 33,000 SCI- 
ENCE subscri . . a fertile market for your Scientific 
d Books, Services, _* Supplies. 
= . . this same responsive audience, as evidenced by the 
SELL increasing number of regular “Market Place” advertisers. 
F that SCIENCE advertising produces results! 
Write for Rate Card 26E today—for more sales tomorrow! 


SUPPLIES AND EQUIPMENT 











| ee nd 
coo BVL scar mepia tasters 


SAVE TIME and EXPENSE—AVOID DRUDCERY 
Simply add water and sterilize—Corn Digest Dextrose, Dahlia 
Dextrose, Lima Bean Digest Dextrose, Oat Digest Dextrose, 
Pea Digest Dextrose, Potato, etc., in Lots of 100 and 1000 
Tablets and Plain Agar in Lots of 250 and 1000 Tablets. 
BEN VENUE LABORATORIES, Inc. € Bedford, Ohio 





TRANSPARENT BOXES 


Five mage Maximum ee and 
visibility f mall 
parts My omg objects easily a. 


Write for leafiet TR-S. 


R. P, CARGILLE 
116 Liberty St., New York 6, N. Y. 


























e HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 
808 E. 58th St. 


HORMONE ASSAY LABORATORIES, Inc. @ Chicago 37, TIL 


pe OUTFITS, INC: 


10 WARREN STREET, NEW YORK7Z, NY. 





3S) ScienTiFic INSTRUMENTS 8 FIELD EQUIPMENT 
Up pnacae peste Os op 
7 Every gecessily seggeetet suphlied as Hi 





by experience (0 daa 


<field/ram folks lolhe fquator 





> Mice, Rats, Hamsters, Guinea Pigs, 
Rabbits, Cats and Dogs 
STAATSBU 
MANOR FARMS waw von 
Purity of Strain Guaranteed 


STAINS 


STARKMAN Biological Laboratory 











e@ RAR 
os COMMON 
Price list on Kequest 
461 Bloor St., W. 
Toronto, Canada 











ANIMAL CAGES AND ACCESSORY 
EQUIPMENT 
ORDERS NOW ACCEPTED FOR EARLY DELIVERY 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 
Write for Illustrated brochure 














DOGS RATS RABBITS 
LABORATORY ANIMALS / CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals) MICE POULTRY GUINEA PIGS 


Ld Guaranteed suitable for your needs. 
R bly priced—D Aah} 


QUARTZWARE 


for laboratory and industry 
A complete line of standard laboratory ware. 
Also custom fabricating to meet your requirements. 
Write for particulars. 
Quartzware Division 
THE PANRAY CORP. 
340 Canal Street, New York 13, N. Y. 





* \soHm C. LANDIS © Hagerstown, Md. 


























WARBURG MANOMETRIC CIRCULAR APPARATUS, 
complete, latest model, in perfect working conten, used only 
slightly in research studies. Box 118, SCIENCE x 


OC ae — eemeerena. L-Methionine 
@AMINO ACIDS e BIOCHEMICALS 
e PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Angeles 36, California 
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Brucellosis 


6 x 9 inches, illustrated, 
clothbound, 
about 308 pages 





This AAAS 
posium volume prc 
sents in 24 paper: 
a comprehensive 
view of Brucellosis 


syn: 


The National In- 
stitutes of Health, 
the U. S. Depart- 


NATIONAL INS 
HEAL 


ment of Agricul- DEPARTMENT fe) 2 
ture, and the Na- TIONAL RESEA + pope Presented 
tional Research as Collecte 
é ar 
i t the 
Council who co- ° 


: otion 
sponsored the ver- Centennial Celebs 


oc 
1948 


bal presentation of Washington, 
these treatises, suc- 
ceeded in obtaining 


as contributors pio- 


September 13-17, 
AMERICAN ASSOC!” 
ADVANCEMENT 
neers in this com- 
paratively 
field. 


new 


bials 
AMERICAN ASSOCIATION FOR 


ADVANCEMENT OF SCIENCE 





BRUCELLOSIS merits the attention of 
every physician, agricultural scientist, and 
chemist. 








Cash price to AAAS members $3.50 = 
Nenmembers and institutions $4.00 = 





Note: Members may use the special prices only for 
prepaid orders and for one copy of each publication. 





se ieiereieserers copies of Brucellosis, .......... 





























AAAS, 1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
Enclosed find my check or money order in the amount of $..........- 
copies of Centennial. 


AAAS announces two new books to 
be published in May, 1950 


Centennial 


7% x 103 inches, double column, 
clothbound, 


about 320 pages 
Symposia presented 
to commemorate 
the first hundred 
years of AAAS in- 
clude 42 papers by 
leading scientists 
in thirteen major 
fields: 


Sciences of Society 

Educational Po- 
tentials 

Human Indi- 
viduality 

Food and Nutrition 

Housing 

World Health 
Problems 


Sources of Energy 

The Upper At- 
mosphere 

The World’s Natu- 
ral Resources 

Genes and Cyto- 
plasm 

High Polymers 

Interactions of 
Matter and 
Radiation 

Waves and 
Rhythms 


Your library will be enriched because 
of the scientific and historic value of 
this unique symposium volume. 


Cash price to AAAS members $4.50 
Nonmembers and institutions $5.00 


































Large stage moves up and 
down for finer, faster focusing, 





The PANPHOT combi per tly 
aligned microscope, camera and light 
source in one convenient unit. 


“sfeitz Panphot 


Universal Camera Microscope 


Only the Leitz PAN PHOT enables you to switch from microscopic obser- 





vation to photo-micrography without moving from your chair. Change- 


over from one to the other is fast, simple, dependable. 


Now available to biological and clinical laboratories, the PANPHOT is 

a perfect combination of research microscope and reflex camera. The 

PANPHOT permits the use of any type of illumination—transmitted 

light, reflected light, darkfield illumination and polarized light. The 
fr 


camera accommodates 314” x 414” plates or cut film for black and white 


or color work. 


A full range of accessories is available to equip the PAN PHOT for every 
phase of photo-micrography, photo-macrography and for drawing and 


projecting micro-images. 
Write today for information to Dept. SC 
E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


LEITZ MICROSCOPES «+ SCIENTIFIC INSTRUMENTS + LEICA CAMERAS AND ACCESSORIES 













When food products must be kept within 
legal bacterial limits, or fermentation enters 
into the process—colony counting is often 
a must. In dairies, canneries, breweries, and 
other food processing plants, quality and 
profits are preserved through careful pro- 
duction control with AO Spencer Colony 
Counters and other Scientific Instruments. 


The dark, contrasting background in the 
Spencer DARK FIELD Quebec Colony 





DAIRY 
LABORATORY 


Counter makes even pinpoint bacterial 
colonies easy to distinguish and count, 
Comfortable to use, easy on the eyes— 
indirect light floods the specimen from all 
angles. 

For your laboratory specify AO Spencer 
Colony Counters, Microscopes, Illumina- 
tors and other Scientific Instruments. We 
will gladly supply literature or assistance 
on inspection problems, Write Dept. D3. 


American & Optical 


COMPANY 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Makers of Precision Optical Instruments fer over 100 














